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United States Court of Appeals f<j>r the 

District of Columbia 

__ 

No. 6335. | 

Freyn Engineering Company, Appellant, 

vs. 

Conway P. Coe, Commissioner of Patents^ 

a Supreme Court of the District of Columbia. 

In Equity. 

No. 53361. I 

I 

Freyn Engineering Company, Plaintiff, 

v. 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. j 

United States of America, 

District of Columbia, ss: 

Be it remembered, That in the Supreme Court of the 
District of Columbia, at the City of Washington^ in said 
District, at the times hereinafter mentioned, the following 
papers were filed and proceedings had, in the above-en¬ 
titled cause, to wit: 

1 Bill to Enforce Issue of Patent. 

Filed September 3, 1931. 

In the Supreme Court of the District of Columbia. 

In Equity. 

No. 53361. 

Freyn Engineering Company, Plaintiff, 

v. 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. 


To the Honorable the Judges of the Supreme Cou|t of the 
District of Columbia: 

Freyn Engineering Company, a corporation organized 
and existing under the laws of the State of Maine ind hav- 

1—6335a 
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ing an office and place of business at Chicago, Illinois, 
brings this, its Bill of Complaint against Thomas E. Rob¬ 
ertson, who is the United States Commissioner of Patents, 
and is made a party hereto as said Commissioner, having 
official residence at the Citv of Washington, D. C. 

This suit is brought under and pursuant to Section 4915 
of the Revised Statutes of the United States, which pro¬ 
vides for a Bill in Equity in case of refusal by the Commis¬ 
sioner of Patents to grant Letters Patent on an application 
duly filed and prosecuted in the United States Patent Office; 
and thereupon Plaintiff for its cause of action shows: 

I. 


That prior to about June 11, 1923, Frederick II. 

2 Wilcox and John C. Haves, citizens of the United 

States, and then residing in the City of Chicago, 

County of Cook, State of Illinois, were the original, first 

and joint inventors of new and useful Improvements in 

Wa ste Heat Boilers, which invention was not known or 

used bv others in this countrv before their said invention 
• • 

thereof, and not patented or described in any printed 
publication in this or any other country before their inven¬ 
tion or discovery thereof, or more than two years prior to 
the filing in the United States Patent Office of their here¬ 
inafter designated application for United States Letters 
Patent, and not in public use or on sale in the United States 
for more than two years prior to their said application for 
Letters Patent therefor, and which invention had not been 
patented by them or their legal representatives or assigns 
in any foreign country upon an application filed more than 
one year prior to the filing of their hereinafter recited ap¬ 
plication for United States Letters Patent, and which in¬ 
vention had not been abandoned. 


II. 

That on the lltli day of June, 1923, said Frederick H. 
Willcox and John C. Hayes duly filed in the Patent Office 
of the United States an application, in writing, to the Com¬ 
missioner of Patents, and filed in the Patent Office a writ¬ 
ten description of their invention and of the manner and 
process of making, constructing, compounding and using 
it, in such full, clear, concise and exact terms as to en¬ 
able any person skilled in the art or science to which it 
appertains or to which it is most nearly connected to make, 
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construct, compound and use the same; and they explained 
the principle thereof and the best mode in which they had 
contemplated applying that principle so as to distinguish 
it from other inventions; and they particularly 

3 pointed out and distinctly claimed the part, improve¬ 
ment or combination which they claim as their in¬ 
vention or discovery; the specification and claims of which 
application were signed by said Frederick H. Will cox and 
John C. Hayes, a certified copy of which application and 
the actions and proceedings in the Patent Office thereon 
plaintiff is ready in Court to produce as this Honorable 
Court shall direct. 

III. | 

That the entire right, title and interest in and to said 
invention and Letters Patent of the United States to be 
issued therefor were, by an instrument in writing, and now 
are vested in the plaintiff, Freyn Engineering Company, 
as will more fully appear by an assignment which was 
duly recorded on June 11, 1923, in Liber H-119, page 297, 
of Transfers of Patents, which assignment or a certified 
copy thereof plaintiff is ready in Court to produce as this 
Honorable Court shall direct. 

IV. 

That subsequent to the filing in tlie United State^ Patent 
Office of the said application, due proceedings were had 
thereon before the Primary Examiner of applications re¬ 
lating to the subject matter of said invention, such pro¬ 
ceedings comprising actions by the said Primary Examiner 
in which certain prior United States and foreign patents 
and certain publications were cited in rejecting the claims 
from time to time in said application, and amendments and 
arguments presented on behalf of the said applicants in 
reply to the said actions by the said Primary Examiner; 
and as a result of such proceedings, on June 22, 19*29, said 
Primary Examiner finally rejected the claims of said ap¬ 
plication, which were and are as follows: 

4 1. The method of operating a stationary fire tube 
boiler whose tubes are less than 3 inches in diameter 

and more than 1% inches in diameter and the length of 
which tubes bears a ratio to internal diameter in excess of 
75 to 1, which consists in flowing waste heat gases through 
said tubes at a velocity such that the ratio of the mean 
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velocity per second of said gases to the internal diameter 
of said tubes is greater than 300 to 1, wherebv said velocity 
will develop whirls of said hot gases to effect good contact 


of the various component parts of said gases with the inner 
walls of said tubes and holding said velocity below a figure 
at which the heat input into the motive means for setting¬ 
up said velocity increases faster than does the heat re¬ 
covered bv said tubes. 

2. The method of operating a stationary fire tube boiler 

whose tubes are less than 3 inches in diameter and more 

than 1% inches in diameter and the length of which tubes 

bears a ratio to internal diameter of substantially 100 to 1, 

which consists in flowing waste heat gases through said 

tubes at a mean velocity such that the ratio of said yelocity 

* 

per second to the internal diameter of said tubes is substan¬ 
tially 375 to 1, whereby said velocity will develop whirls 
of said hot gases to effect good contact of the various com¬ 
ponent parts of said gases with the inner walls of said 
tubes. 

3. The method of operating a stationary fire tube boiler 
whose tubes are substantially 2 J /> inches in diameter and 
the length of which tubes bears a ratio to internal diameter 
in excess of 75 to 1, which consists in flowing waste heat 
gases through said tubes at a velocity such that the mean 
velocity per second of said gases to the internal diameter 
of said tubes is greater than 300 to 1, whereby said velicitv 
will develop whirls of said hot gases to effect good contact 
of the various component parts of said gases with the inner 
walls of said tubes and holding said velocity below a figure 
at which the heat input into the motive means for setting¬ 
up said velocity increases faster than does the heat recov¬ 
ered bv said tubes. 

•» 


V. 


That on the 6th day of December, 1929, an appeal was 
duly taken to the Board of Appeals of the Patent Office 
from the final rejection by the said Primary Examiner of 
the claims; and thereafter, the said Board of Appeals, after 
due proceedings, did on the 6th day of March, 1931, render 
and tile a decision affirming that of the Primary Examiner 
in finally rejecting the claims, and by the said decision of 
the said Board of Appeals, being the highest tribunal 
5 of the Patent Office having power and authority to 
determine finally the action of the Patent Office and 
of the Commissioner of Patents in respect to the granting 
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of patents, a patent to plaintiff, as assignee of the said 
Frederick H. Willcox and John C. Hayes, for the invention 
described in said claims was thereby refused. 

A\ he ref ore, and forasmuch as the plaintiff can have no 
adequate relief except in this Court, this Bill of Complaint 
is brought under and in accordance with the provisions of 
Section 4915 of the Revised Statutes of the Unite jl States 
in such case made and provided; and the plaintiff prays 
that this Honorable Court, on notice to the defendant, and 
other due proceedings had, may adjudge the said Fred¬ 
erick II. Willcox and John C. Hayes to be the first, original 
and joint inventors of the invention set forth in the claims 
of the said application, and the plaintiff to be entitled ac¬ 
cording to law to have Letters Patent granted to it as the 
assignee of the said Frederick H. Willcox and John C. 
Ha yes tor said invention, as set forth in said application 
and described in the claims thereof; and that the said de¬ 
fendant, Thomas E. Robertson, Commissioner of Patents, 
or his successor in office, be authorized and directed to issue 
Letters Patent to the plaintiff, Freyn Engineering Com¬ 
pany, for said invention, as defined in said designated 
claims; and for such other and further relief in the prem¬ 
ises as equity may require and to Your Honors m^v seem 
meet. 

And may it please your honors to grant and cause to be 
issued, in accordance with Section 4915 of the Revised 
Statutes of the United States, as amended by the 
6 Act of March 3,1927, a writ of subpoena ad respond en- 
dum of the United States, issuing out of and under 
the seal of this Honorable Court, directed to the defendant, 
Thomas E. Robertson, as Commissioner of Patents, com¬ 
manding him on a day certain to be named, and under a 
certain penalty, to be and appear in this Honorable Court, 
then and there to answer all and singular the premises and 
to stand by such further order, direction and decree as may 
be made in this behalf. 

FREYN ENGINEERING COMPANY, 

Bv WYMAN EATON, 

Vice President . 

E. W. SHEPARD, 

Solicitor for Plaintiff; 

HENRY M. HUXLY, 

RALPH MUNDEN, 

Of Counsel . 
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Oath. 

State of Illinois, 

County of Cook f ss: 

Wyman Eaton, being duly sworn, deposes and says that 
lie is Vice President of Freyn Engineering Company, the 
plaintiff in this cause: that he has read the foregoing Bill 
of Complaint and knows the contents thereof; that the 
same is true of his own knowledge except as to such mat¬ 
ters as therein stated to be on information and belief, and 
as to those matters he believes it to be true. 

WYMAN EATON. 

Subscribed and sworn to before me, this 1st day of 
7 September, 1931. 

[notarialseal.] HARRY G. CARLSON, 

Notary Public. 

My Commission Expires Mar. 30, 1932. 

Answer to the Bill of Complaint. 

Filed September 12, 1931. 


To the Honorable the Judges of the Supreme Court of the 

District of Columbia: 

Thomas E. Robertson, Commissioner of Patents, defend¬ 
ant herein, in answer to the Bill of Complaint, alleges on 
information and belief as follows: 

He admits for the purpose of this suit the allegations set 
forth in the preamble to the Bill of Complaint. 

I. He admits the allegations of paragraph I, but only 
to the extent that they are modified by the prior art cited in 
this answer. 

II. He admits the allegations of paragraph II. 

III. He admits the allegations of paragraph III with re¬ 
spect to the assignment of the said application. 

IV. He admits the allegations of paragraph IV and al¬ 
leges that the qlaims are not patentable to plaintiff over 
the following prior art: 
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Layng, 951,191, Mar. 8, 1910; 

Kirke (British), 140,851, of 1920; 

Bureau of Mines Bulletin ir 18, “Transmission of 
Heat into Steam Boilers’-; 

“Engineering of Power Plants” by Fernjald and 


Orrok. 

Profert of copies of said prior art is hereby ma| 
V. He admits the allegations of paragraph V. 


de. 


Further answering defendant alleges that the 
claims for which plaintiff contends are not patent- 
8 able to it, as more fully appears from the statement 
of the examiner and the decision of the Board of Ap¬ 
peals ; profert of copies of statement and decision ijs hereby 
made. 

And further answering defendant denies each and every 
allegation of the Bill of Complaint not herein specifically 
admitted or denied and prays that plaintiff’s Bill of Com¬ 
plaint be dismissed. 

Wherefore defendant ha vine- fully answered the Bill of 
Complaint denies that the plaintiff is entitled to the relief 
demanded or any part thereof and prays that he be hence 
dismissed with all costs and expenses of the proceedings 
against plaintiff as provided bv Section 4915 R. S.i 

THOMAS E. ROBERTSON, 

Commissioner of Pat cuts. 

Defendant. 

T. A. HOSTETLER, 

Solicitor U. S. Patent Office, 

Attorney for Defendant. 

District of Columbia, 

* 7 j 

City of Washington , ss: 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by me sub¬ 
scribed and know the contents thereof, and that th|e state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief I be¬ 
lieve to be true. 

THOMAS E. ROBERTSOjj, 

Commissioner of Patents. 
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9 Subscribed and sworn to before me this 11th day 
of September, 1931. 

[notarial seal.] ALBERT W. KAISER, 

Notary Public, D. C. 

Copy of Answer mailed to Attorney for Plaintiff. 

T. A. H. 

Memorandum. 

July 31, 1933.—Motion to substitute Conway P. Coe, 
Commissioner of Patents, in place and stead of Thomas E. 
Robertson, former Commissioner of Patents, granted. 

Order for Deposit for Costs. 

Filed March 23, 1934. 

• #•**## 

Upon consideration of Defendant ’s Motion that Security 
for Costs be given, 

It is this 23rd day of March, 1934, ordered that Plaintiff 
within ten davs of the date hereof give security for costs 
to the amount of fifty dollars cash, or a bond for one hun¬ 
dred dollars. 

JENNINGS BAILEY, 

Justice. 

10 Findings of Fact. 

Filed June 7,1934. 

1. This suit involves the application filed by Frederick 
H. 'Willcox and John C. Hayes, on June 11, 1923, Serial 
No. 644,816, relating to Waste Heat Boilers. 

2. Plaintiff’s application discloses a fire tube installa¬ 
tion for recovering the waste heat from gases discharged 
by open hearth or other industrial furnaces. The claims 
cover a method of operating such an installation wherein 
the tubes are of an internal diameter between 1%" to 3", 
and of a length ip excess of 75 times such internal diameter, 
by passing gases therethrough at a speed such that the 
ratio of the mean velocity per second of said gases to the 
internal diameter of said tubes is greater than 300 to 1. 
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3. The British patent to Kirke, 140,851, of 1920, discloses 
a fire tube boiler for use with waste heat furnacejs. The 
waste gases pass through a superheater chamber, the fire 
tubes of the boiler, and through a suction fan and then out 
into the stack. 

4. The patent to Layng, 951,191, discloses a filre tube 
boiler operatively connected to a kiln and from \idiich it 
may receive waste heat which waste heat may also ibe con¬ 
ducted to a drver. 

5. Pages 26, 27, 42, 43, 44 and 53 of the Bureau o:c Mines 
Bulletin #18, entitled “Transmission of Heat into Steam 
Boilers”, relate to the discovery of the principle of heat 
exchange known as “critical velocity”. The tables and 
dicta show that, when this critical velocity is attained in a 

lire tube boiler, the gases begin to eddy and produce 
11 a very marked increase in heat exchange. 

6. Page 182 of “Engineering of Power Plants”, 
by Fernald and Orrok, relates to tables that show that the 
horse power required to move air through a conduit in¬ 
creases as the cube of the velocity of the air. 

•/ 

Conclusions of Law. \ 

1. Plaintiff’s claims are held to be unpatentable over 
the prior art adduced by Defendant. 

2. The claims do not patentably distinguish from the 
patents to Layng and Kirke and the publications of Bureau 
of Mines Bulletin and Fernald and Orrok. Plaintiff has 
merely increased the speed of gases through a waste heat 
fire tube boiler, like those shown by Kirke or Lavng, so as 
to produce a critical velocity of the gases therethrough, as 
taught by the Bureau of Mines Bulletin. But he has'halted 
such increase of speed from passing beyond a point where 
the horsepower, required to drive the exhaust fan, jbegins 
to increase to a greater extent than the increase in steam 
output, derived from the boiler, due to such increased gas 
velocity. This holding in check of the speed of the fan is 
a common engineering principle evidenced by the Fernald 
and Orrok publication. 

3. The claims are held to be unpatentable on the grounds 
set forth in the Examiner’s statement and in the decision of 
the Board of Appeals. 
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4. Plaintiff is not entitled to a decree for the claims 
which have been refused bv the tribunals of the Patent Of- 
fice and the Bill of Complaint will be dismissed. 

1 JENNINGS BAILEY, 

Justice. 



Final Decree. 

Filed June 7, 1934. 

* * # * * # 

I 


This cause having come on to be heard and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced and sub¬ 
mitted to the Court, 

It is adjudged, ordered and decreed this 7th day of 
June, 1934, that the Bill of Complaint in this case be, and 
the same herebv is dismissed with costs against the plain¬ 
tiff. 

JENNINGS BAILEY, 

Justice. 

Approved as to form: 

EDWARD W. SHEPARD, 

Attorney for Plaintiff. 

Notation of Appeal. 


Filed June 27, 1934. 


Judgment for defendant having been entered as of June 
7,1934, Plaintiff herein hereby notes an appeal to the Court 
of Appeals of the District of Columbia. 

E. W. SHEPARD, 

, Solicitor for Plaintiff. 

Washington, D. C., June 26, 1934. 

Service of the above Notation of Appeal is hereby 
acknowledged, and citation waived. 

I T. A. HOSTETLER, 

Attorney for Defendant. 
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Order Fixing Bond on Appeal. 
Filed June 27, 1934. 


i 

It appearing that the plaintiff has this day looted an 
appeal from the decree entered herein on the V\ day of 
June, 1934, it is this 27" day of June, 1934, | 

Ordered that the bond on appeal be, and the same is 
hereby fixed in the sum of One Hundred Dollars, o r, in lieu 
thereof, a deposit is to be made with the Clerk in the sum 
of Fiftv Dollars. 

JENNINGS BAILEY, 

Justice . 

Memorandum. 


June 27, 1934.—$50 deposit for plaintiff in lieu 
on appeal. 

Assignment of Errors. 

Filed July 16, 1934. 


of bond 


Now comes the plaintiff in the above-entitled ciuse, by 
its solicitor, and having taken an appeal to the Court of 
Appeals of the District of Columbia from the decree made 
and entered in this cause on the 4th dav of June, 1934, says 
that said decree, the findings of fact and conclusions of 
law are erroneous, unjust and against the rights of said 
plaintiff, and as assignment of error therein represents 
that said Supreme Court of the District of Columbia erred 
in the following particulars: 

14 1. The Court erred in the statement relative to 

plaintiff’s claims, in paragraph 2 of the findings of 
fact, by failing to define the upper limit of the Velocity 
of the gases through the tubes. 

2. The Court erred in paragraph 6 of the findings of 

fact in the interpretation of page 182 of “Engineering of 

Power Plants” bv Fernald and Orrok. 

* 

3. The Court erred in paragraph 2 of the conclusions of 
law in holding plaintiff’s claims to be unpatentable over 
the prior art adduced by defendant. 
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4. The Court erred in paragraph 2 of the conclusions of 
law in holding that the claims do not patentably distin¬ 
guish from the patents to Layng and Kirke and the publica¬ 
tions referred to; in holding that plaintiff merely increased 
the speed of gases through a waste heat boiler like those 
shown in Kirke or Lavng; and in holding that the halting 
of the increase of speed of the gases is a common engineer¬ 
ing principle evidenced by the Fernald and Orrok publi¬ 
cation. 

5. The Court erred with respect to paragraph 3 of the 
conclusions of law in holding that the claims are unpat¬ 
entable on the grounds set forth in the Examiner’s State¬ 
ment and in the decision of the Board of Appeals. 

6. The Court erred in holding that plaintiff is not en¬ 
titled to a decree for the claims which have been refused 
by the tribunals of the Patent Office. 

7. The Court erred in dismissing plaintiff's Bill of Com¬ 
plaint. 

8. The Court,erred in not granting the prayers of plain¬ 
tiff’s Bill of Complaint. 

15 Wherefore, plaintiff prays that said decree be re¬ 
versed, and that this case be remanded with instruc¬ 
tions that the prayers in plaintiff’s Bill of Complaint be 
granted. 

E. W. SHEPARD, 
Solicitor for Plaintiff. 

Service of the above Assignment of Errors and receipt 
of a copv thereof hereby acknowledged this 16th day of 
Julv, 1934. 

T. A. HOSTETLER. 

Solicitor for Defendant. 

Supreme Court of the District of Columbia. 

Tuesday, September 11, 1934. 

As of Sept. 4. 

The Court resumes its session pursuant to adjournment, 
Mr. Justice Letts, presiding. 

******* 

Come now the parties hereto by their respective attor¬ 
neys of record, and thereupon the plaintiff by its attorney 
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presents to the Court its Statement of Evidence taken at 
the trial of this cause, and prays that the same b(j> signed 
and made of record, nunc pro tunc, which is hereby ac- 
cordinglv done. 

JENNINGS BAILEY, 

Justice. 

i 

j 

16 Designation of Record. 

I 

Filed July 16, 1934. j 

I 

i# 

Now comes the Plaintiff, Freyn Engineering Company, 
a Corporation, the Appellant in the above entitlecj cause, 
and designates the parts of the record which it defeires to 
have included in the Transcript, said parts being con¬ 
sidered sufficient for the determination of the questions 
raised on Appeal, namely: i 

1. Bill to Enforce Issue of Patent. 

2. Answer to the Bill of Complaint. 

3. Memorandum of Substitution of Defendant. 

4. Order for Deposit for Costs. 

5. Plaintiff’s Exhibit A—certified copy of file wrapper 
and contents of Willcox and Hayes application, Serial No. 
644,816. 

6. Plaintiff’s Exhibit D—Comparison of Performances, 
Commercial Installation and Test Boiler No. 3 of Bureau 
of Alines Bulletin No. 18. 

7. Plaintiff’s Exhibit G—Tabulation of Freyn Engineer¬ 
ing Co. Waste Heat Boiler Installations. 

8. Defendant’s Exhibit A—United States patent t6 Layn 

No. 951,191. | 

9. Defendant’s Exhibit B—British patent to Kirke No. 

140,851. 

17 10. Defendant’s Exhibit C—Bureau of Alines Bul¬ 
letin No. 18, “Transmission of Heat into Steam Boil¬ 
ers”, pages 26, 27, 42, 43, 44 and 53. 

11. Defendant’s Exhibit D—“Engineering of Power- 
Plants”, by Fernald and Orrok, page 182. 

12. Findings of Fact and Conclusions of Law. 

13. Final Decree. 

14. Notation of Appeal. 

15. Order Fixing Bond on Appeal. 
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16. Assignment of Errors. 

17. Condensed Statement of Evidence, together with a 
copy of this Designation. 

E. W. SHEPARD, 

• Solicitor for Freyn Engineering 

I Company, Plaintiff-Appellant. 

July 16, 1934. 

Stipulation. 

It is this 16th day of July, 1934, hereby stipulated and 
agreed by and between the parties hereto, by their respec¬ 
tive Attorney^, that the Transcript on Appeal shall con¬ 
stitute those parts of the original proceedings as are set 
forth in the foregoing Designation of the Record, to which 
this Stipulation is appended; service and receipt of a copy 
of such Designation of the Record are hereby acknowledged 
bv the Defendant. 

E. W. SHEPARD, 

Solicitor for Plaintiff-Appellant. 

T. A. HOSTETLER, 
Attorney for Defendant. 

18 Supreme Court of the District of Columbia. 


United States of America, 

District of Columbia, ss: 

I, Frank E. Cunningham, Clerk of the Supreme Court of 
the District of Columbia, hereby certify the foregoing 
pages numbered from 1 to 17, both inclusive, to be a true 
and correct transcript of the record according to direc¬ 
tions of counsel herein filed, copy of which is made part 
of this transcript, in cause No. 53361 in Equity, wherein 
Freyn Engineering Company is Plaintiff and Thomas E. 
Robertson, Commissioner of Patents, is Defendant, as the 
same remains upon the files and of record in said Court. 

In testimony whereof, I hereunto subscribe mv name and 
affix the seal of said Court, at the City of Washington, in 
said District, this 9th day of October, 1934. 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNINGHAM, 

Clerk. 
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In the Supreme Court of the District of Columbia. 

In Equity. j 


Xo. 53,361. 


Freyn Engineering Company, Plaintiff, 


Conway P. Coe, Commissioner of Patents, Defendant. 

Condensed Statement of Evidence. 

Be it remembered that the above entitled cause came on 
for trial upon the issues framed by the pleadings, on Fri¬ 
day, March 23, 1934, Mr. Justice Jennings Bailey presid¬ 
ing, and thereupon the following proceedings were had, evi¬ 
dence offered and given, and rulings made by the Court: 

The following exhibits were marked and received in 
evidence on behalf of the Plaintiff: 

Plaintiff’s Exhibit A, certified copy of tile wrapper and 
contents of Willcox and Hayes application, Serial No. 644,- 
816. 

Plaintiff’s Exhibit B, Affidavit of Wyman Eaton, Sep¬ 
tember 29, 1927. (Not reproduced because identical with 
part of amendment filed October 3, 1927; see Plaintiff’s 
Exhibit A.) 

Plaintiff’s Exhibit 0, Affidavit of Westcott, September 
29, 1927, including 2 charts marked Exhibit 1 and Exhibit 2. 
(Not reproduced because identical with part of amendment 
filed October 3, 1927. See Plaintiff’s Exhibit A.) 

Plaintiff’s Exhibit D, Comparison of Performances, Com¬ 
mercial Installation and Test Boiler No. 3 of Bureau of 
Mines Bulletin No. 18. 

20 Plaintiff’s Exhibit E, Westcott Affidavit of Oc¬ 
tober 27, 1928. (Not reproduced because identical 
with part of amendment filed October 31, 1928; see |Plain¬ 
tiff’s Exhibit A.) 

Plaintiff’s Exhibit F, Westcott Affidavit of May 20, 1929. 
(Not reproduced because identical with part of amendment 
filed May 25, 1929; see Plaintiff’s Exhibit A.) 
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Plaintiff's Exhibit G, Tabulation of Freyn Engineering 
Co. Waste Heat Boiler Installations. 

Plaintiff’s Exhibit H, Ebner affidavit of January 16,1931. 
(Not reproduced because part of Plaintiff’s Exhibit A, 
being affidavit filed after appeal taken from the decision of 
the Primary Examiner to the Board of Appeals in the 
Patent Office.) 

Plaintiff’s Exhibit 1, pages 26, 27, 42, and 44 of Bureau 
of Mines Bulletin No. 18. (Not reproduced because in¬ 
cluded in Defendant’s Exhibit C.) 

Plaintiff’s Exhibit J, page 182 of ‘ * Engineering of Power 
Plants,” by Fernald and Orrok. (Not reproduced because 
the same as Defendant’s Exhibit D.) 

Plaintiff’s Exhibit K, British patent to Kirke No. 140,851, 
Provisional and Complete Specifications. (Not reproduced 
because the same as Defendant’s Exhibit B.) 

Plaintiff’s Exhibit L, U. S. patent to Layng No. 951,191. 
(Not reproduced because the same as Defendant’s Ex¬ 
hibit A.) 

Plaintiff’^ Exhibit M, U. S. patent to Ayres No. 200,915. 
(Not reproduced because not relied upon bv either party.) 

Plaintiff’s Exhibit N, U. S. patent to Pratt No. 382,4*89. 
(Not reproduced because not relied upon by either party.) 

Plaintiff’s Exhibit 0, IJ. S. patent to Ullensaker No. 840,- 
725. (Not reproduced because not relied upon by either 
party.) 

Plaintiff’s Exhibit P, U. S. patent to Beehler No. 955,310. 
(Not reproduced because not relied upon by either party.) 

Plaintiff’s, Exhibit R, U. S. patent to Rudder No. 1,10*2,- 
959. (Not reproduced because not relied upon by either 
party.) 

Plaintiff’s Exhibit S, U. S. patent to Bell No. 1,332,284. 
(Not reproduced because not relied upon by either party.) 


21 (Thp following exhibits were marked and received 
in evidence on behalf of the Defendant: 

Defendant’s Exhibit A, U. S. patent to Layng No. 951,- 
191. 

Defendant Is Exhibit B, British patent to Kirke No. 140,- 
851. 

Defendant ’s Exhibit C, Bureau of Mines Bulletin No. 18, 
“Transmission of Heat into Steam Boilers”, pages 26, 27, 
42, 43, 44, and 53. 






FREYN ENG. CO. VS. C. P. COE, COMM’r. 


17 


Defendant’s Exhibit D, 44 Engineering of Power Plants”, 
by Fernald and Orrok, page 182. 

Defendant’s Exhibit E, Prints of Drawings. 

Defendant’s Exhibit F, Examiner’s Statement.! 

Defendant’s Exhibit G, Examiner’s Supplemental State¬ 
ment. 

Defendant’s Exhibit H, Decision of Board of Appeals. 

Defendant’s Exhibit I, Decision of the U. S. Court of 
Customs and Patent Appeals in In re Kirke, 398 0. G. 353.) 

Thereupon, to maintain the issue, plaintiff offered in evi¬ 
dence— 

Ellsworth J. Westcott, a witness for plaintiff, having 
been sworn, stated in substance: 

Direct examination. 

Bv Mr. Munden: 

% 

My full name is Ellsworth J. Westcott; my residence, 
River Forest, Illinois, which is a suburb of Chicago. My 
occupation is mechanical engineer, and I am employed by 
the Frevn Engineering Company, of Chicago, Illinois. 

I was graduated from the Engineering Department of 
the University of Illinois in 1921. Upon my graduation 
I went to Detroit, Michigan, where I was employed on con¬ 
struction work by Greiling Brothers Co. of Gr<jen Bay, 
Wisconsin. I remained in their employ in Detroit for ap¬ 
proximately two years. In the fall of 1923 I was employed 
by Freyn-Brassert & Company, of Chicag<|), whose 
22 name since then has been changed to Frein Engi¬ 
neering Company. 

Mr. Munden: May I interrupt one moment? t under¬ 
stand, Mr. Bleecker, there is no question about the titleHf 
the plaintiff. 

Mr. Bleecker: No. 

Since I have been with the Frevn Engineering Company 
or the company having the same name, Freyn-Brjissert & 
Company, my duties have been mechanical engineering of 
various nature, on industrial installations and equipment. 
A great portion of my time has been spent on tlje waste 


heat boilers as covered by the Willcox and Hayes 


applica- 


2—6335a 
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tion. A waste heat boiler is equipment which is used to 
recover the waste heat from various industrial furnaces in 
the form of steam. An engineer, in referring to waste 
heat, means heat which is discharged from various indus¬ 
trial furnaces, and under ordinary conditions wasted to the 
atmosphere. Waste heat normally, as known to the engineer¬ 
ing profession, means temperatures between 900, I would 
sav, and 1500 degrees Fahrenheit. It mav be a little bit more 
than that or a little bit less, but that is the normal range. 
Probably a fajr average of waste heat temperatures would 
be approximately 1200 degrees Fahrenheit. 

There are two general types of boilers commonly in use. 
You will realize that in industrial boilers the greater por¬ 
tion, or, I might say, practically all the heating surface, is 
comprised in the steel tubes. When these tubes are tilled 
with the watei* and the hot gases flow around these tubes, 
the boiler is called a water tube boiler. On the other hand, 
if the gases actually flow through the tubes, which are sur¬ 
rounded by water, then the boiler is known as a fire tube 
boiler. 

I am familiar with the specifications and drawings of 
the Willcox and Hayes application, Serial Xo. 644,- 
23 816, involved in this suit. This application discloses 

a fire tube type of boiler. With this boiler is used 
a fan to draw the waste gases from the furnace through 


the tubes of the fire tube boiler. 

Referring to the problems peculiar to the recovery of 
waste heat, in direct-fired practice the combustion, that is 
—the heat generated, is right at the boiler. Consequently 
the temperatures of combustion are high and the actual 
combustion has flame. There is luminositv to this flame, 
and a great portion of the heat is transferred to the boiler 
tubes by radiation, you might say by the light of this flame. 
On the other hand, in waste heat practice, the combustion 
takes place in the industrial furnace, whatever that furnace 
may be—I think the best example of a furnace of this type 
is the open hearth furnace for the making of steel. As I 
said before, this combustion takes place in the industrial 
furnace, which is a considerable distance awav from the 
waste heat boiler, and the industrial furnace naturallv ab- 
sorbs a portion of the heat, so that when the gases reach the 
waste heat boiler they have lost their luminosity, and as a 
consequence tin? heat must be transferred to the heating 
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surface of the waste heat boiler bv convection. Bv con- 

* * 

vection I mean the actual physical contact of tlipse gases 
with the heating surface as distinguished from Radiation. 

We have made very careful tests, particularly on the 
first several installations that were made in accordance 
with this invention. These installations, upon ’jvliich we 
made accurate tests, were at three different plantjs. There 
were eleven boilers installed at those three plants. 

Referring to the affidavit of Wyman Eaton, dated Sep¬ 
tember 29, 1927, which has been marked Plaintiff’s Exhibit 
B, I am familiar with the tests which are enumerated in 
this affidavit. 1 calculated the data in this affidavit 
24 and worked it up as it is shown in this affidavit. I 
know the facts therein to be true. This affidavit 
gives performance figures on three installations of waste 
heat boilers which were designed and operated in accord¬ 
ance with the disclosures of the Willcox and Hayes applica¬ 
tion. The figures indicate that in all these three eases the 
performance was exceptional. As it is stated he|*e in the 
affidavit, at the plant of the Bettendorf Co., we Originally 
installed one boiler, the tests on which appear, Ond that 
shortly after these tests were completed this client of ours 
purchased from us five additional units which (were in¬ 
stalled shortly thereafter. In the latter part of the! affidavit 
is contained dimensional information concerning! the de¬ 
sign of four additional waste heat units. Whpn I say 
“waste heat units” 1 mean the boiler and the fab and all 
necessarv auxiliaries. 


Bv the Court: 

* 

Q. Let me understand this. Are these waste heat boilers 
used in connection with other boilers? A. Your Hpnor, the 
waste heat boiler is not used in connection with otiler boil¬ 
ers, but with industrial furnaces, such as open hearth fur¬ 
naces and various other producers of heat, which ordi¬ 
narily would discharge that heat to the atmosphere without 
doing anv useful work. 

Q. The heat, then, is used primarily for one purpose, 
and the waste heat is used in these boilers, is that it? A. 
Yes. Let us take the illustration of the open hearth fur¬ 
nace. The primary function of the open hearth furnace 
is to make steel. It takes a very high temperature ;to make 
that steel. Consequently the open hearth furnacb is not 
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able to utilize all of that heat, and a considerable portion 
of it—I believe in the nature of 50 per cent—is 
25 ordinarily expelled to the atmosphere. This boiler, 
or any waste heat boiler, is used to recover that 
amount of heat which ordinarily would be wasted. 

Q. Surplus heat which would be wasted otherwise? A. 
Yes, that is it. 


Referring tq a copy of the Westcott affidavit dated Sep¬ 
tember 29th, 1927, which has been offered as plaintiff's 
Exhibit C, which exhibit includes two charts marked ex¬ 
hibit 1 and exhibit 2, I prepared the data and charts ap¬ 
pearing in this affidavit. All this information is correct. 
This affidavit merely explains the two charts which are 
shown as exhibit 1 and exhibit 2. Exhibit No. 1 merelv 
shows the efficiency of the fire tubes at various distances 
from the entrance of the gas into the boiler. In other 
words, it shows the actual tube efficiency. 


Bv the Court: 

* 

Q. What do the letters “I. D.” mean? A. The letters 
“I. D.” mean inside diameter, as differentiated, of course, 
from the outside diameter of the tubes. 

On chart No. 2 of plaintiff's Exhibit C there are two 
curves shown. One is enumerated as a commercial instal¬ 
lation, and the other curve as the number 3 test boiler, 
which is the number 3 test boiler described in the Bureau 
of Mines bulletin No. 18. The curve is prepared to show 
the comparisonjof the net heat recovery on these two boil¬ 
ers. In this curve, which is entitled “commercial installa¬ 
tion” we have taken the design of waste heat boiler which 
was installed at the Melrose Park plant of the National 
Malleable and Steel Castings Co. In this design of boiler 
we have varied the velocity through the fire tubes so as to 
show the net heat recovery. Referring to this curve, vou 
will see that the heat recovered in this boiler 

i 

2G amounts, roughly, to between 2,000 and 4,000 heat 

units. The abbreviation “b. t. u.” means British 

Thermal Units. It is a heat unit eommonlv used in this 

* 

practice, and actually is the amount of heat required to 
raise the temperature of a pound of water one degree Fah¬ 
renheit. It is an arbitrary unit used in the engineering 
profession. 
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Comparing the performance of this commercial installa¬ 
tion with the Xo. 3 test boiler of the Bureau of Mines bul¬ 
letin Xo. 18, you will see that the net heat recovered 
amounts to only between approximately one and two heat 
units. This commercial installation at the Melrose Park 
plant is the one that is referred to in Mr. Eaton’s affidavit, 
plaintiff’s Exhibit B. j 

Referring to the chart plaintiff’s Exhibit I), I jiave pre¬ 
pared this chart, which is in some ways similar to ^hart No. 
2 of plaintiff’s Exhibit C, but this chart has beeif made to 
better show the comparison of these two boilers. For the 
commercial boiler, the same boiler, namely, that all the Mel¬ 
rose Park plant of the National Malleable and Stieel Cast¬ 
ings Co., has been used, and the number 3 test | boiler is 
that one referred to in the Bureau of Mines bulletin No. 
18. You will see from this chart that the net heat recovery 
is clearly read over here on the left of the chart, and that 
the recovery ranges, roughly, from 2,000 to 4,000 heat units 
per second. 


By the Court : 

Q. AVhat is meant by this ratio of velocity? A. The ratio 
of velocity—that is possibly not clear here. What is meant 
is an actual ratio, which is the velocity divided by the in¬ 
ternal diameter of the tubes. 

Q. How is the velocity measured—in feet per j second? 
A. The velocity is measured in feet per second, ind it is 
the average velocity through the fire tubes, ^n other 
words, the entrance velocity would be much higher 
27 than it would be at the exit, so that we take the mean 
velocity in calculating these figures. 

Q. It is the ratio of that mean velocity to the internal 
diameter of the tubes? A. Yes, vour Honor. 

I explained just a minute ago about being able to read 
this curve concerning the net heat recoverv of the com- 
mercial boiler. Now, if vou refer to the bottorrt of the 
page, you will see that the curve for the performance of the 
Xo. 3 test boiler of the Bureau of Alines bulletin is a 
straight line, which, to all appearances, lies at zero, you 
might say. In other words, the heat recovered by the No. 
3 test boiler of the Bureau of Alines bulletin N<|>. 18 is 
unreadable on this chart. To all appearances its recovery 
is zero. Relative to how I arrived at the curve for the 

i 
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Bureau of Mines boiler, bulletin Xo. 18, in said bulletin 
tests are given for many different operating conditions 
for this Xo. 3 test boiler. I chose the incoming tempera¬ 
tures, which were approximately 1*200 degrees Fahrenheit, 
which approaches the waste heat conditions that we would 
encounter in ordinary waste heat practice. I have a paper 
in my pocket here on which 1 just put down the figures on 
the tests that we conducted at the Melrose Park plant of 
the Xational Malleable and Steel Fastings Co. These tests 
show that on that open hearth furnace at that plant ap¬ 
proximately 20 per cent of the heat generated in the open 
hearth furnace was used to actually perform useful work. 
There was approximately 22 per cent of heat which was 
radiated from the furnace and, of course, lost. Under 
ordinary operating conditions there would therefore be an¬ 
other 58 per cent which would be wasted to the atmosphere, 
that is, through the stack. However, due to the perform¬ 
ance, or due to the installation of the boiler, there was 
recovered 39 per cent of the actual heat generated in 
28 the furnace. This recovery of 39 per cent is ap¬ 
proximately twice the amount of useful heat that was 
used to actuallv make the steel. 

I am familiar with the British patent to Kirke N"o. 
140,851, of record in this application. Referring to the 
Westcott affidavit dated October 27, 1928, marked plain¬ 
tiff’s Exhibit t}, 1 secured the information appearing in this 
affidavit. The allegations in this affidavit are time. 


Bv the Court: 

* 

Q. Did you make the affidavit? A. Yes, sir. This is my 
affidavit. 

The substance of this affidavit is to show that the com¬ 
mercial size of boiler tubes used in this countrv ranges 
from one and three-quarters inches to six inches outside 
diameter, which is considerably larger than the 13/16 inch 
diameter tube specified in the Kirke provisional specifica¬ 
tion: and further, that I have attempted in every way pos¬ 
sible to calculate the actual velocity in the boiler described 
in the Kirke provisional specification. This specification 
covers a boiler having 13/16 inch tubes, seven feet long, 
and indicates a draft of two and one-quarter inches of 
water. I find that it is impossible to calculate what the 
velocity would tie of the gases through this boiler. 
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Bv the Court: 

* 

! 

Q. In this provisional specification in the Kirke patent, 

what is meant bv a tube with a draft of 2 l A inches bf water! 

• * * 

A. When an engineer speaks of drafts, he really means suc¬ 
tion, and the measure of suction is usually spoken of in 
inches of water. That means this. Suppose we put 
29 a tube into a pan of water and applied a sjuction to 
that tube. The water would therefore risp in that 
tube so manv inches. In this case that suction Would be 
such that the water would rise in it 2% inches. It is an 
engineering term designating that amount of suction. Is 
that clear, your Honor? 

Q. Yes. In other words, it is a suction sufficient to raise 
water to that height? A. Correct. 

Referring to the amendment of record in this application, 
which amendment was filed July 1, 1926, and referring par¬ 
ticularly to pages 6 and 7 of this amendment, 1 prepared 
the data appearing in said amendment, and the pat a are 
correct. The calculations given in this amendment show 
the relative performance of a boiler designed according 
to the Willcox and Hayes application, and in this particu¬ 
lar instance we took the test figures on the installation at 
the Melrose Park plant of the National Malleable and Steel 
Castings Co. For the boiler designed according to the 
Kirkc patent, we assumed the design in accordance jwith the 
disclosure of Kirke. In making this design, it was neces¬ 
sary to make certain assumptions which were not clear in 
Kirke ? s patent. In making these assumptions we at¬ 
tempted, or we actually assumed conditions that were bet¬ 
ter or preferable to the Kirke boiler, as actually contained 
in the specifications. Kirke’s figures were not specific, so 
that we could not actually take a boiler in accordance with 
what he had set forth. Pertinent data on pages 6 bnd 7 of 
this amendment are: 

i 

Boiler According to the Present Application: 


Number of Tubes. 

276 

l 

Diameter of Tubes. 

2" 

Inside diameter 1.81" 

30 

i 

Length of Tubes. 

18' 


Weight Gas per hour. 

... 42,000 

lb. 

Inlet Temperature. 

... 1,305 

deg. F. 

Exit Temperature. 

484 

deg. F. 

Temperature Steam. 

360 

deg. F. 

Heating Surface. 

... 2,345 

sq. ft. 
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Area for Gas Passage. 

Mean Temperature Gas_ 

Velocity Gas (Mean). 

Heat Transfer Rat<p. 

4.92 

763 

71 

9.5 

i 

Bo. HP Generated. 

% Rating. 

Tube Efficiency. 

Draft Loss. 

248 

106 

87% 

3.28" 

Velocity Gas 

Diameter (Inside). 

470 

Length Tube 

Dia. Tube (Inside). 

119 

Boiler According to Kirke Patent: 

Number of Tubes. 455 

Diameter cf Tubes. 2" 

Length of Tubes. 10.86 

Weight Gas per Hour. 42,000 

Inlet Temperature. 1,305 

Exit Temperature. 620 

Temperature of Steam. 360 

Heating Surface. 2,345 

Area for Gas Passage. 8.72 

Mean Temperature Gas. 895 

31 


Velocity Gas. 

Heat Transfer Rate. 

44.3 

5.85 

Bo. HP Generated. 

% Rating. 

Tube Efficiency. 

Draft Loss. 

170 

72 5 

73.0% 

0.70" 

Velocity Gas 

Diameter (Inside). 

293 

Lengt h Tube 

Dia. Tube (Inside). 

72 


sq. ft. 
deg. F. 
ft. per sec. 

B. T. U. per sq. ft. heating surface per 
hour per 1 deg. mean temperature 
difference. 


water 


Inside diafneter 1.81" 

ft. 

lb. 

deg. F. 
deg. F. 
deg. F. 
sq. ft. 
sq. ft. 
deg. F. 


ft. per see. 

B. T. U. per sq. ft. heating surface per 
hour per 1 deg. mean temperature 
difference. 


water 


4 ‘From the data appearing above it will be seen that said 
two boilers consume the same weight of gas per hour at 
precisely the same amount of heating surface and the same 
diameter of tubes operated at the same inlet temperature, 
and develop the same temperature of steam. The Kirke 
boiler, under the conditions above recited, evaporated 170 
Boiler H. P., whereas the boiler according to the present 
application evaporated 248 Boiler H. P., a difference in 
favor of the present invention of 78 Boiler H. P. The 
Kirke boiler required but 3.5 Boiler H. P. to operate his 
fan, whereas the structure according to the present inven¬ 
tion required 14.75 Boiler H. P., a gain for Kirke in op¬ 
erating his fan of 11.25 Boiler H. P. The net advantage 
of the boiler embodying the principles of the present in¬ 
vention was, therefore, 66.75 Boiler H. P.” 
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Referring to a copy of the Westcott affidavit dated May 
20th, 1929, plaintiff’s Exhibit F, I prepared the information 
appearing therein, and the allegations in this affidavit 
are true. This affidavit gives information on three 
32 other waste heat boiler installations which were not 
contained in former affidavits. The affidavit further 
goes on to give a brief history of the work the Freyn En¬ 
gineering Co. did in introducing the lire tube waste heat 
boiler, as covered by the Willcox and Hayes application, to 
the steel industry. It points out that the steel industry 
was the primary industry that the Freyn Engineering Co. 
was interested in, because of their intimate association with 


that industry. It further goes on to state that it was diffi¬ 
cult to introduce the lire tube waste heat boiler to the in¬ 
dustry, but after several clients were convinced and in¬ 
stalled boilers, that other steel companies followed suit 
after finding the exceptional performance of the other in¬ 
stallations, and finally, at the time of this affidavit, that the 
fire tube waste heat boiler had been accepted as the best 
type of waste heat boiler for recovering waste heajt in that 
industry. j 

I am familiar with the publication entitled ‘‘Engineering 
of Power Plants” by Fernald & Orrok, of record in the 
Willcox and Hayes application. On page 182 of this book, 
entitled “Engineering of Power Plants”, there is a table 
which gives the theoretical horsepower required to move 
air at various velocities and various draft intensities. This 
table is prepared from fundamental formulae, pome of 
which are developed in the preceding pages. 

Relative to the applicability of this disclosure, if any, to 
the problem which confronted Willcox and Hayes wljien they 
made their invention, this chart which is contained on page 
182 of “Engineering of Power Plants” would not liave as¬ 
sisted Willcox and Hayes in the problem that presented it¬ 
self at the time of their making their invention. Their prob¬ 
lem was considerablv different. Thev had a giveii indus- 
trial furnace producing waste heat—for example, an 
33 open hearth furnace. It was necessary for ■ hem to 
calculate the amount of waste gases given off by this 
furnace, and the temperature of those gases. I might ex¬ 
plain that ordinarily, in speaking of quantity oif waste 
gases, an engineer refers to them as “weight of was^e gases 
in pounds per hour.” When operating an industrial fur¬ 
nace of that nature at its highest point of efficiency, which, 
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of course, is the aim of every plant, the temperatures of 
those gases are constant within very small fluctuations. 
Now, the problem that presented itself to Willcox and 
Hayes was to pick out a suitable waste heat boiler for this 
constant quantity of erases at constant temperature, and ob¬ 
tain a method of operating that boiler such that they would 
recover the waste heat down to a point beyond which it was 
uneconomical to go further. This chart which is contained 
in the Fernald and Orrok publication is entirely different. 
In other words, there you have a varying velocity of gas, 
and varying draft intensities, where Willcox and Hayes had 
a constant draft after the boiler design was chosen, and a 
constant velocity, because of the constant quantity of gases 
given off bv the furnace. 

I am familiar with the Layng patent Xo. 951,101, plain¬ 
tiff’s Exhibit L, of record in this Wllicox and Hayes appli¬ 
cation. The Layng patent Xo. 951,191 shows a kiln, enum¬ 
erated “A”, as the furnace producing the waste heat. 1 
would judge from this patent that this particular kiln is a 
kiln used for producing brick. Idle waste gases from this 
kiln are utilized in the drier, signified by in the fig¬ 

ures. This drier is undoubtedlv utilized to drv the green 
brick before tli^y are introduced into the kiln. The patent 
also shows a return tubular type of boiler for the recovery 
of waste heat. There is a fan indicated in that patent by 
the reference character “C”. The fan is used for over¬ 
coming any losses, that is, draft losses, which there 
34 are in the drier “D ? \ In other words, it actually 
forces the gas through the drier; that is—overcom¬ 
ing the resistance to flow within the drier. 


By the Court: 

Q. What is that stack “0” over the drier? A. Your 
Honor, there is a stack, “0”, shown off to the side of the 
return tubular boiler “B”, I believe, which is used in case 
you do not desire to send the waste gases through the drier. 
You will note that in case the stack “0” is used the waste 
gases do not have to pass through the fan. That is, they 
pass directly from the boiler to the stack. 

The Layng patent does not indicate that the fan has the 
function of imparting velocity to the gases through the 
boiler? In this patent I would say that the only function 
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1 

of the fan is to overcome the resistance to the gases in pass¬ 
ing through the drier. I arrive at that assumption by rea¬ 
son of the same explanation 1 made to his Honor! a minute 
ago, in that the stack “0” is shown there, and if it|is not de¬ 
sired to use the drier the gases can pass directly jfrom the 
return tubular boiler to the stack, or without] passing 
through the fan. I mean by that that the disclosure is such 
that when the drier is not used the gases pass to (the stack 
without going through the fan. 

Cross-examination. 


Bv Mr. Bleecker: 

* 

I have read the claims in the Willcox and Hayes applica¬ 
tion. We limit the velocity of the gases to three hundred 
times the internal diameter. At some slower velocity than 

that ratio the fan would not be necessary. Just what that 

* 

velocity would be T could not tell. It would be a low 

• . j 

35 velocity, though. At 299 times the diameter, the fan 
would undoubtedly be necessary. It would have util¬ 
ity, and increase the heat transference. Ordinarily the use 
of a fan in any boiler increases the heat absorbing capacity 
of the boiler, whether it is run at those particular velocities 
or lower velocities if the boiler is operated under waste heat 
conditions. I would sav that was true of the Kirke boiler. 

I am actively engaged in designing boilers. Assuming 
that a client already has a boiler installed and wishes to in- 
crease its efficiency, it is questionable that the fan ^vould be 
of any assistance, for the reason that any boiler that he 
might have installed would have very large tubes. J am as¬ 
suming it is a fire tube boiler that he has installed, ft would 
have large tubes, because the boilers made by the various 
boiler manufacturers are made to a certain standard. The 
size of those tubes, I know from experience, would be larger 
than three inches in diameter, and I question whether, if a 
fan was put on a boiler with such large tubes, it would in¬ 
crease its efficiency appreciably, if it were operating on a 
furnace in which there was more or less a constant quantity 
of waste gases given off. It would increase the efficiency 
if there were more waste gases available, but I do not know 
whether you can assume that or not, because you must re¬ 
member that in waste heat work you are operating the 
furnace at its greatest efficiency. In other words, if] you do 
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not operate the furnace at its greatest efficiency, that is, if 
you produce more heat in the furnace than is necessary for 
that process, then your boiler is really not a waste heat 
boiler, because you are generating heat there to be recov¬ 
ered later on in your boiler. The Kirkc patent is an antici¬ 
pation of using a fan in a waste heat boiler with small 
tubes. 

36 Q. That would increase the efficiency, as you state. 

The Court: You mean if you convert the Kirke patent 
into this patent it would be efficient, is that it ? 

Mr. Bleecker: I mean it has small tubes, as anticipatory 
of the claim. The Kirke patent has small tubes, and has 
a fan, and it would increase the efficiency of the boiler. 

The Witness: As I understand your question, the Kirke 
patent has small tubes. 

i 

By Mr. Bleecker: 

Q. Yes. A. It has a fan, and it would increase the effi¬ 
ciency over what a tire-tube boiler would have without 
a fan. 

Those claims are limited to those ratios that are given in 
those claims because Willcox and Hayes found that when 
those ratios were obtained exceptional performance was 
secured in the operation of the waste heat boiler. That 
exceptional performance was attributed to many reasons 
which, in combination, produced unusual results. There 
was the idea of the greater velocity, the idea of the turbu¬ 
lence of the gas, obtaining closer contact with the tubes, 
and many lesser important functions which, when placed 
together, secured that exceptional performance. 

I would sav that this Bureau of Mines bulletin Xo. 18 
merelv indicates that there is such a thing as critical ve- 
locity. The steam generation in that boiler was very small 
when compared with the commercial boiler. There was, 
however, steam generation, of course. I made no com¬ 
parison as to the recovery in proportion to the gases pass¬ 
ing through the boiler. 

The provisional specification of the British patent to 
Kirke, defendant’s Exhibit B, gives a length of seven feet, 
and in Claim 1 there is the phrase 4 ‘making the length of 
the tubes not less than 50 times their internal diameter 
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or by inserting a superheater at the entrance of the 
37 tubes or by both expedients.” The provisional speci¬ 
fication gives the diameter of tube as 13/J.6 of an 
inch. These data would not be sufficient to build a test 
boiler, because after having made his provisional specifi¬ 
cation and giving information on a boiler, in his complete 
specification he did not again refer to that boiler.; I have 
attempted to calculate the velocity of the gasesl flowing 
through that boiler which he covered in his provisional 
specification, and I find that it is impossible to calculate 
that velocity, so that it would be impossible for mb to cal¬ 
culate any performance on a boiler designed in accordance 
with that disclosed in his provisional specification. We 
never built a test boiler according to the Kirke specifica¬ 
tions, that is—the whole patent taken together. 

Redi rec*t exam inat ion. 

Bv Mr. Munden: 

Referring to page 2 of the Willeox and Hayes applica¬ 
tion as originally filed, the sentence reading— | 

i 

“A moderate increase of velocity has been founjd to be 
of negative value since, while there is an increase in the 
volume of gas contacting with the surfaces, the |ime of 
contact is reduced.” 


I believe that that statement is made because of tye com¬ 
monly known return tubular boiler, in which there ape rela- 
tivelv large tubes, and that if the velocity is increased 
slightly there tlie time of contact is reduced, and conse¬ 
quently there is no particular improvement in the ijeat re¬ 
covery. Broadly considered, I would say that it ^fas not 
obvious that a mere increase in velocity would obviously 

ft ft 

result in improved performance. 


38 Alfred J. Ebner, a witness for plaintiff, having 
been sworn, stated in substance: 

Direct examination. i 

By Mr. Munden: 

My full name is Alfred J. Ebner; my residence ii Elm¬ 
hurst, Illinois; and I am vice president of Freyn Engineer¬ 
ing Company. 
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I received my technical education at the Armour Insti¬ 
tute of Technology in Chicago. At this school I specialized 
in combustion and power plant engineering. My first en¬ 
gineering work was with Swift & Co. of Chicago, in their 
engineering department, where I had charge of boiler tests 
and testing power equipment of various kinds, and super¬ 
vised the purchase of their fuel. I worked at that position 
for approximately a year, and then joined the engineering 
staff of the National Malleable Steel and Castings Co., at 
their Melrose Park, Illinois, plant. In this position I was 
used to design steel furnaces, open hearth, and other steel 
process furnaces. I also built furnaces in the field for this 
company, supervising their construction and making tests 
of their operation. I was at that plant for approximately 
four vears, and then left to do verv similar work for the 
American Steel Foundries, at their plant at Granite City, 
Illinois. In June, 1916, I joined the Freyn-Brassert Co., 
which has since become known as the Frevn Engineering 
Co. Mv work in this organization was the design of steel 
mill equipment principally, and almost totally in connec¬ 
tion with industrial furnaces of various kinds. I progres- 
sivelv went through the design stages of the business, and 
was used to estimate costs, and later to make the proposi¬ 
tions for the sale of this equipment, furnaces, and the like, 
and eventually I was put entirely on sales work. This 
period of selling began in about the year 1920. During 
this initial period with this company, from 1916 to 
39 1920, I was very much interested in waste heat re¬ 

covery and with others of our engineering force, 
and we had a lot to do with open hearth furnaces, of course, 
and had to study their operation, and we saw a great field 
there for the saving of lost heat, and made a special study 
of that in the field. That was the beginning of the fire 
tube boiler which is now recognized as the best medium 

for recovery 
% 

I am familiar with the disclosures of the Willcox and 
Hayes application in suit andliave sold equipment embody¬ 
ing the disclosure of this Willcox and Hayes application. 

Concerning the locations of the installations and the 
operating data concerning them, I made a tabulation from 
our office records on this question, and this is the original 
of plaintiff’s Exhibit G in the record. The first installa¬ 
tion of these boilers that we made was at the Bettendorf 
Co., where todav we have six boilers installed. Each boiler 

7 • 
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has a two and a half inch diameter of tubes, iriie ratio 
of tube length to inside diameter of tube is 105; and the 
ratio of gas velocity to tube diameter is 360. The one in¬ 
stallation that I would like to point to is the nekt to the 
last in the column headed “ratio of gas velocity to tube 
diameterYou will note there that that ratio was 256, 

I 7 

which falls below the specification, and I wanted to ex¬ 
plain that we had a reason for doing that. This Company, 
the Philadelphia Quartz Co., has installed thre^ of our 
boilers and used our method of operating them, | on their 
glass furnaces. They make silicate of soda on these fur¬ 
naces, which is commercially known as waterglasfe, and it 
is their intention in the future to increase the size! of these 
furnaces for a larger production, and so they had us estab¬ 
lish what that future condition would be, and we designed 
the boilers in accordance with an expansion of tljieir fur¬ 
nace size, which means that now, as they arcj* operat- 
40 mg, thev are below that velocity ratio, but! will be 
ii]) in that range when they enlarge the fuilnaces. 

The results commercially following the installations I 
have mentioned were in every case exceptionally good. This 
same tabulation will show the number of repeat orders. 
The first installation we ever made was the Bettendorf Co. 
of Bettendorf, Iowa. That was a very crucial tesj for us. 
It was the first job. We had not been particularly success¬ 
ful in convincing the furnace people that we had the right 
idea. These people had a little bit of doubt about it. They 
put in one boiler, and as a result of their tests and the op¬ 
eration which they received from that boiler, they ordered 
five more inside of about a month from the time pie first 
was put into operation. 

The second instance of that kind was with the National 
Malleable and Steel Castings Co., for which company we 
installed two boilers at their Melrose Park plant. This was 
such a satisfactory installation that the management of the 
company ordered an additional boiler from us to be put In 
their Sharon, Pennsylvania, plant on similar service. The 
Continental Steel Co., of Kokomo, Indiana, originally or¬ 
dered three boilers from us, and the operation of the boilers 
being very good since that time they have ordered two 
additional boiler units. The Buckeye Steel Castings Co., 
of Columbus, Ohio, started out with one boiler a|t their 
plant, and they also were so well pleased with that iijistalla- 
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tion that they bought two additional boilers, completing' 
their entire furnace installation. 

Other installations of boilers have been made in which 
the engineers of the company had consulted with us as to 
the design and the method of operation of the waste heat 
boilers, and inasmuch as we gave them freely of this in¬ 
formation on the assumption that they would come 

41 to us later for the purchase of the equipment and 
method, it developed that they in some cases made 

the installations themselves. One particular case of this 
kind that I recall in the earlv days was the Carnegie Steel 
Co., at their Ohio Works Plant, located in Youngstown, 
Ohio. These people were very much interested in the re¬ 
covery of waste heat efficiently, and I spoke to their engi¬ 
neering department about it. I told them that the proper 
thing to do was to use tubes of a certain diameter, of a 
definite ratio of length to diameter; what suitable gas 
velocities to employ, and so forth, and with these data these 
people ordered the equipment from manufacturers without 
advising us of their action. These dimensions and veloci¬ 
ties were in accordance with the Willcox and Hayes ap¬ 
plication. I had the opportunity later of visiting this plant, 

and saw the boilers that tliev installed, and the method of 

• 

operation. The size of tubes and the ratio of length to 
diameter, and gas velocities, were as we had previously dis¬ 
cussed, and as cited in this specification. Another instance 
of the kind was at the Illinois Steel Co., of South Chicago, 
Illinois. The purchasing agent of that company sent us an 
inquiry asking for our recommendation as to the design and 
operation of waste heat boilers. At his suggestion I and 
another of our engineering force went to the plant at South 
Chicago and discussed the matter with their engineers. We 
explained in detail what our recommendation would be, and 
subsequently we received an official invitation from the 
purchasing agent to bid on waste heat boiler equipment, 
which was almost exactly in accordance with our recom¬ 
mendations to their engineers. Those recommendations 
fell under this specification of this patent application. That 
was an inquiry for 14 waste heat boilers. The Illinois Steel 
Co. was building an entirely new open hearth shop of mod¬ 
ern design throughout. They built the 14 furnaces and 
bought the waste heat boiler equipment, fans and 

42 superheaters from manufacturers and not from us. 

In other instances some customers have done this. 
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They have bought the first order from us, in order to know 


definitelv that thev were getting the right 


thini, 

i*_ 


and then 


have copied it for tlie remainder of their furnlaces. One 


Tennessee 
•field, Ala- 


originallv 


of those that stands out in mv mind clearlv is the 
Coal, Iron & Railway Company’s plant at Fai 
bama, which is outside of Birmingham. The chi^f engineer 
of that plant consulted with me for a long time on waste 
heat equipment. I finally convinced him that \4e had the 
right equipment for that purpose, the most efficient waste 
heat recovery equipment that was known, and he gave us 
the order for three waste heat boilers and their operating 
method for his open hearth furnace plant at Fairfield. They 
later added to the plant. They built four more oben hearth 
furnaces, and as time went on I had occasion io visit the 
plant regularly, and when they had added to their plant, 
thev added these new furnaces, and T noticed that they had 
put on four waste heat boilers exactly similar tcj the three 
we had furnished initially. The furnaces werej the same 
size, the kind of fuel was the same, the temperatures and 
volume of gases were the same as the first thre^, and the 
boilers were exact duplicates of what we had 
installed. 

That same condition occurred at the Great L^kes Steel 
Co., of Detroit, Michigan. These people built a new plant 
entirely, from the ground up, comprising six open hearth 
furnaces of 100 tons capacity. They knew thalt we had 
made a specialty of waste heat boilers and their operation, 
and they gave us the whole order to complete the shop, six 
boilers, six fans, superheaters, all the piping, the duct 
work, the design of the foundations, and the whole engi¬ 
neering .job complete. That was a very successful installa¬ 
tion, one of our very best. Just last year t^ev added 
43 two furnaces to that plant, the same size jfurnaces, 
with the same fuel, the same capacity in stecfl making, 

and with conditions exactly the same as in the first six. 

* 

These two boilers thev bought from manufacturers without 
consulting us. I talked to the chief engineer of that plant 
after he had done that. I asked him why he did not buv 
that equipment from us, seeing that we had done so well 
with the first installation, and his answer was, as is cus¬ 
tomary, that they saw no reason for paying a premium to 
us for that equipment now, because they knew how to work 

3—6335a 
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it themselves from our first example, as we had shown them. 

I could cite a number of instances of the same sort. I 
think it would take too much time. I can refer to the Otis 
Steel Co., of Cleveland, who did that, and the Bethlehem 
Steel Co., at their plant at Steelton; the Central Iron and 
Steel Co. at Harrisburg*, Pennsylvania, did it, and some 
others. Probablv if I could go through our records I could 
find manv more. 

From my knowledge of waste heat work and open hearth 

furnace operation I know that those installations 1 have 

cited in that connection were operated in accordance with 

those ratios of tube diameter to length, tube sizes, and gas 

velocities. I have a pretty good idea of how many waste 

heat boiler installations have been installed in addition to 

the 40 that were installed bv the Frevn Engineering Co. 

I would sav that there were fullv 40 others besides what we 
% » 

put in. To the best of my knowledge and belief they are 
operated in accordance with the method of the Willcox and 
Hayes application. I am sure of that. 

We do not make boilers, or fans, or any equipment. We 
have no shops. Our company sells engineering knowledge. 
In a case of this kind we examine carefullv the customer’s 
furnace operation to determine, first of all, the quan- 
44 titles of gas that are given off by the furnaces and 
their temperature. With that as basic data, we are 
able to choose the proper size of boiler to most effectively 
recover the heat from the gases, the size and type of fan 
to produce the most effective velocity for that purpose, and, 
with that specification, we make our recommendation to 
the customer and offer to sell the customer the equipment 
and install it for him and show him the way to operate it. 

Relative to the attitude of the boiler manufacturers to¬ 
ward prospective customers with respect to waste heat boil¬ 
ers, in the period when we were developing this type of 
boiler and this, method of operation, the boiler manufac¬ 
turers realized that thev were not familiar with the waste 


heat work. It was a very limited field for the boiler manu¬ 
facturers. They had very little experience in waste heat 
work, most of that experimentation and study being made 
by steel mill engineers, really. The steel mill men would 
endeavor to specify what they wanted, and the boiler manu¬ 
facturer would build it according to the steel mill engineer’s 
knowledge. It became known to boiler manufacturers that 
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we were making a specialty of this subject, and they recog¬ 
nized that we had some particular knowledge of the subject, 
because they did refer all inquries of that nature, as a gen¬ 
eral rule, to us for solution. 

Referring to mv affidavit of record in the \\tillcox and 
Hayes application, plaintiff’s Exhibit II, this affidavit was 
prepared by our engineers from the files. I kijow of my 
own knowledge that the data therein are true. Mtv affidavit 
states the position of our company in reference to waste 
heat recovery work, and our relationship with bojler manu¬ 
facturers, and shows that the boiler manufacturers con¬ 
sulted with us on waste heat problems because thqy realized 
that we were proficient in that field. It shows further 
excerpts from letters from boiler manufacturers in 
which are quoted pertinent portions of tlidse letters, 
45 showing that tliev recommended to their clients that 
they approach the Frevn Engineering Co. on waste 
heat boiler operation. That is shown in three) separate 
quotations from three separate boiler manufacturers. The 
affidavit further states that the Frevn Engineering Co., in 
this class of work, is paid for its work in the manlier of en- 
gincering fees, and not particularly from the sale! of equip¬ 
ment. 

The recoverv of waste heat from gases has been a verv 

interesting subject for a long time. It is an old thing. I 

would sav it dates back in this countrv around 1850. I know 
» * 

of old puddling furnaces that have been built around 1850 
that are still in existence, in which furnaces I have seen 
these old vessels up in the flue leading to the jchimney, 
which were used to recover that waste heat. Th(?re are a 
few of those furnaces still operating around Lebanon, Penn¬ 
sylvania. 1 saw them operating. I noticed that they were 
not using these old vessels anv more, because they were so 
inefficient it reallv was not worth while trving to maintain 
them and keep them in operation. Some of these vessels 
were just plain tanks with the heat flowing around them, 
and others had tubes going through them, much iii the na¬ 
ture of a flue tvpe of boiler. Tliev were verv crudei verv in- 
efficient, and were succeeded in type around the year 1900 

bv water tube boilers. The water tube boiler that tliev first 
« • 

used conformed exactly to the type of boiler used in boiler 
houses, under which they burned coal and other fuejl for the 
generation of steam. The water tube boiler, while) it did a 



36 


FREYN ENG. CO. VS. C. P. COE, COMM’R. 


little hit bettei; than these older types, was not very good at 

that. It is inherently a boiler that absorbs heat bv the lu- 

minositv of the fire. Just the very fact of the ravs of heat 
• * • 

shining on the heating surfaces will cause the heat to be 
absorbed bv the boiler heating surfaces. We found out in 
our work in the open hearth field that the water tube 
46 type of boiler did not show up well enough to actually 
make it. pay to install it. In other words, we found 
some cases where it was cheaper to generate steam by tiring- 
coal in a regular boiler than to spend the money to put in a 
water tube type of waste heat boiler. That has been con¬ 
firmed to me by engineers in steel plants also. 

The waste heat boiler, in fact, got a bad name about 1910. 
Plant operators did not wish to talk waste heat boilers, as a 
matter of fact, because they had had such bad experiences 
with them. It was about that time, and from that time on, 
1912 to 1920, that our company got into this situation and 
realized that something should be installed that was better 


than a water tube type of boiler. Our engineers then de¬ 
veloped the tire tube type, which has since been successful. 

Relative to my experience in trying to sell this Willcox 
and Hayes boiler, and the method, to the trade, I had an aw¬ 
fully hard time. Since about 1920 my superiors gave me 
that sad duty. It was very discouraging. As I said before, 
the subject of waste heat boilers with steel mill furnace op¬ 
erators was not very popular. The waste heat boiler had 
gotten rather a bad name. It was not easy to get the oper¬ 
ating men to discuss the question. I could talk about fire 
tube boilers just about so long before they referred me to 
the fact that their grandfathers had used that kind of 
equipment, and had thrown it on the scrap pile, and why 
should 1 recommend going back to an antiquated design 
such as the fm* tube boiler? I tried for perhaps almost 

three years before I was able finally to get somebody to lis- 
• % * * 

ten to this argument, and thev were not of the old school. 
They were one of the modern type, willing to take a bit of 
a gamble, and we finally got one boiler in out at Betten¬ 
dorf, Iowa. From that time on it has been a good deal 
easier. 


47 


Discussing the savings in dollars effected by the 
installations of waste heat boilers installed bv the 


Frevn Engineering Co., operated as I have described, on 
this same tabulation, in Exhibit G, we have inserted a col- 
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umn showing the cost of the installations that we have made 
to date. The total number of boilers in this tabulation is 
38, which have cost the customers to install $848,0(j)0. The 
saving in dollars per year of all these installations amounts 
to approximately $1,035,000. If you would calculate the 
savings to date, from the date of installation of all these 
boilers, it shows a total of about $6,850,000 saved those com¬ 
panies which installed the boilers. That means that on an 
average, if a furnace plant will put in one of these boilers, 
they will have the value of that plant recovered in aDout ten 


months’ time, showing that it is a very attractive! 
ment. 

(Toss-examination: 


invest- 


In our commercial installations we figure different size 
boilers for different jobs. 


The smallest boiler we have put in was 1500 squ 
of heating surface. The diameter of the tubes in th 
est boiler was 2 ! /i inches, and the length of the boil 


ire feet 
3 small- 
le r was 


20 feet. That is the smallest job. The largest boiler we 
constructed was for the Youngstown Sheet & Tube Co. 
That had two-inch tubes. The length of the tubes was 18 
feet, and the total heating surface, I think, was jusjt about 
8,000 square feet. The customer in most cases contracts with 
us to supply that equipment and to secure our me:hod of 
operating the equipment. We, in turn, buy the boilers exactly 
to our specifications, from a boiler builder, and we j>uy the 
fans to draw the gases through the boiler, from! a fan 
builder, and we buy the superheater from a superheater 
manufacturer, to superheat the steam with; and the duct 


work we buy from the steel fabricating shop. 


Then 


48 we assemble all the prices and add something to cover 
our engineering services in doing that work, which is 
our fee. We cannot use boilers ordinarily used in the 
trade; they would not be suitable. 

I have read the Layn patent specifications and studied 
them. This is an ordinary tubular boiler. It has a fan to 
exhaust the gases from it. The fan in an installation of 
that kind is necessary to a brick kiln. I never saw a brick 
kiln that did not have a fan to chase the gases through the 


drier. I believe this is evidently an ordinary tubular 
and would have the commercial size tubes. 

Plaintiff rests. 


boiler 
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Defendant presented no witnesses, but at this time of¬ 
fered in evidence certain exhibits which were received in 
evidence and marked Defendant’s Exhibits A to I inclusive 
as set forth on page 3 of this Statement. 

Defendant rests. 

Whereupon the trial of the foregoing case was concluded. 

Be it further remembered that the foregoing, together 
with the exhibits appended hereto, contains the substance 
of all the evidence given at the hearing of this cause, and is 
approved, signed and ordered to be made of record in the 
above entitled cause this the 4 dav of September. 

JENNINGS BAILEY, 

Justice. 

It is stipulated and agreed that the Statement of Evi¬ 
dence as prepared and tiled by the Plaintiffs, service and 
receipt of a copy of which are acknowledged by the defend¬ 
ant, shall constitute the Statement of Evidence for the pur¬ 
poses of this appeal, and that the same may be received 
without further amendment, defendant herebv consenting 
to the immediate approval of said Statement of Evidence 
by the court and hereby waiving the period allowed under 
the rules in which to make objection and/or present amend¬ 
ments. 

! E. W. SHEPARD, 

Solicitor for Plaintiff-Appellant. 

T. A. HOSTETLER, 
i Solicitor for Defendant. 

49 In the Supreme Court of the District of Columbia. 

In Equity. No. 53,361. 

Freyx Engineering Company, Plaintiff, 

v. 

Conway P. Coe, Commissioner of Patents, Defendant. 

Stipulation of Exhibits. 

It is, this 30th day of August, 1934, hereby stipulated and 
agreed by and between the parties hereto, through their 
respective solicitors, that the following mentioned paper 
exhibits, which were offered in evidence during the trial 
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of this cause, shall be attached to and made, and considered 
to be, a part of the Statement of Evidence for the appel¬ 
lant, and shall be treated as having been incorporated in 
said Statement of Evidence. The papers are as follows: 

1. Plaintiff's Exhibit A—certified copy of file wrapper 
and contents of Willcox and Haves application, Serial No. 
644,816. 

-• Plaintiff's Exhibit D—Comparison of Performances, 
Commercial Installation and Test Boiler No. 3 of Bureau of 
Mines Bulletin No. 18. 

3. Plaintiff's Exhibit G—Tabulation of Frevn Engineer- 
ing Co. Waste Heat Boiler Installations. 

4. Defendant’s Exhibit A—United States patent to 
Layng No. 951,191. 

5. Defendant’s Exhibit B—British patent to Kirke No. 

140,851. 

50 6. Defendant’s Exhibit C—Bureau of Mines Bul¬ 

letin No. 18, “Transmission of Heat into Steam 
Boilers”, pages 26, 27, 42, 43, 44 and 53. 

7. Defendant's Exhibit D—“Engineering of Power 
Plants”, by Fernald and Orrok, page 182. 

EDWARD W. SHEPARlt), 

Solicitor for Plcdntiff. 

T. A. HOSTETLER, 

Solicitor for Defendant. 



Department of Commerce, United States Patent Office. 

To all persons to whom these presents shall comp, Greet¬ 
ing: 

This is to certify that the annexed is a true copy from 
the records of this office of the File Wrapper, Contents 
and Drawings, in the matter of the Pending Application of 
Frederick H. Willcox and John C. Hayes, Filed iune 11, 
1923, Serial Number 644,816, for Improvement in Waste 
Heat Boiler. 


In testimony whereof I have hereunto set my hand and 
caused the seal of the Patent Office to be affixed, at {he City 
of Washington, this nineteenth day of March, in tjhe year 
of our Lord one thousand nine hundred and thiry-fpur and 
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of the Independence of the United States of America the 
one hundred and fifty-eighth. 

[Seal Patent Office, United States of America.] 

CONWAY P. COE, 

i 7 

Commissioner of Patents. 

Attest: 

D. E. WILSON, 

Chief of Division. 

(Here follow photolithographed pages 52 to 63, inc.) 

64 [Stamp:] Mail Division, U. S. Patent Office, Feb. 

25, 1925. 

Division 46, Paper No. 3-A. 

Feb. 27, 1925. 

In t|ie United States Patent Office. 

Division 18, Room 229. 

In re Application of Frederick H. Willcox ft al. Ser. No. 
644,816. Filed June 11, 1923. Waste Heat Boiler. 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sir : 

Responsive tq the Official action dated February 26th, 
1924, amendment to the above entitled application is hereby 
directed as follows: 

Cancel claims 1 a)id 2 and renumber claims ,v and 4 as 
1 and> 2- 

Remarks. 

The amendment suggested to lines 10 and 11 of page 6, 
by the Examiner has not been made as the regenerator 11 
is referred to further along in the description. 

The Examiner is requested to have the Official Drafts¬ 
man add the name of Frederick H. Willcox to the drawings 
and to charge the cost thereof to our account. 

The claims now in the case were rejected on the patent 
to Bell and the British patent to Kirke. The patent to Bell 
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No. 6335 

Tntyzi Engineering Company, Appellant, 


▼ 8 . 


■Sj 


Conway P. Coe, Commissioner of Patent*, 

PET 7 ION imm 


_ .TO THE COMMISSIONER Of PATENTS: 

' ca) 

Your petitioners,_ 

A JO.HW C- HaYES _, oitizens of the United Statens and 


FREDE RICK H. WILLCOX 


and 


J: -V-sc— 

^ x presidents, respectively, of Chicag o 




_Coot_, and State of Illinois _ 

If in the County of_ I*?®*' _and State of 


in the Counjby of 
and of Chicago 


Illinois 


!post-offioe addresses are respectively 122 S» Michigan 


CLLcag.O» Ill inois , *ad. 1 E2 S. M i chi gan Are.. C hicago 


pray that Letters Patent may be granted to them for the 
rents' in . WASTE HRAT TOILER __ 




set forth in the annexed specification; and they hereby 
WILKINSON, HUXLEY, BYRON & KIT7?HT, a firm consisting of 


_, whose 

Are., 


Illinois 


Improve- 


appoint 

George 


L. Wilkinson, Henry M. Huxl< v, Charles L. Byron and Hervey S. 

n 

; Knight, First National Bank Building, Chioago, Illinois! 

I 

jj (Registration No. 11,282), their attorneys, with full p<bwer of 
! ! substitution and revocation, to proseoute this application, to 
make alterations and amendments therein, to receive the patent 
and to transaot all business in the Patent Offioe connected 
therewith. 

Signed at Chicag o_ Illinois 

jl _ -JL _day of _, 192i. 


this 







SPECIFICATION 


TO ALL WHOM IT MAY CONCERN: 
Be it known that we,_ 


FREDERICK H. WILLCCl 


.and 


JQTTT. C. HaYRR _, citizens of the United State?, 

residing, respectively, at-g_hl_cag0_, in the County of 

Coot 




_and State o f Illinois _ j and at Chioago 

the County of_Coot_, and State of Illinois 


.in 


have jointly invented certain new and useful improvements in 

_waste Boiler _____ 


of which the following is a specification: 
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This invention relates to a new and Improved 

!! ! 

waste teat boiler and method of operating the sape. 

I* 

| 

It has been customary heretofore to jutilize 
waste heat from furnaces and gas generators by cjeans of 
various forms of waste heat boilers. It has beejn usual 
in such boilers to provide a plurality of passesj so ae to 
bring the gases into contact with heating surfaces for a 


considerable length in an endeavor to secure a maximum 




heat transfer. 


It has been found, that the heat transfer is 
dependent upon the relation between the size of the gas 
passages and the velocity of the gas passing thejrethrough. 
With comparatively large passages and low gas velocities 
the heat transfer is relatively low and the gas08 issue 
from the boiler without a sufficiently great drop in tem¬ 
perature. A moderate, inorease of velocity h88 teen found 
to be of negative value since, while there is art in¬ 
crease in the volume of gas contacting with the surfaces. 


the time of contact is reduced, when the velocity 


20 1 reaches a certain critical point, there is an abrupt rise 
^ ^ in heat transfer. This rise is caused by the fjic^that ^ 
[ frictional contact of the gas with the walls creates 
whirls and a greater proportion of the gas is brought 

i 

into contact with the heat transfer surfaces, the net heat 

£5 recovery reaches a practical peat at a certain higher 

j 

velocity and drops off again if the velocity is increased 
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beyond that point, for^v^e reason that the power Upended in 

creating the velocity is ifcv^excess of the amountj of heat re- 

—I —-- 

covered by said velocity^ At and above this s oe fe velocity 

• • -— ---i 


/fs&sjt the whirls are each ee to cease eabstentially thp entire 


lift 


volume of gas to contact with the heat transfer Surfaces 




i /03 i 

M^'/ /,v cross sectional area is relatively smell.^tf the passage 

walls are of regular and uniform section and without turns 


at various points during the paserfltbrough tubes pf the proper 
length^^Th^ velocity which causes the greatest effective 
heut transfer will depend upon the cross sectional area of 
the passage and to an extent upon the surface of the passage 
as well as its length. If the cross sectional atea is rela¬ 
tively large, a greater velocity is nocessary to create 
whirls such as to give maximum heat transfer thajjx if the 


as in a single pass fire tube boiler, greater velocity will 
be necessary to create whirls suoh as to give thp maximum 
heat transfer than if the passage walls are devious as in 


a multiple pass boiler or water tube boiler. However, the 
power necessary to create the velocity with the first 
mentioned walls is much less than that with the latter 
type of walls. 

The boiler constructed according to cy present 
design is preferably of the fire tube type and is prefer¬ 
ably of the single pass type with a length limited to that 
practical for tubes of comparatively small diameter. This 
boiler is operated in conjunction with a draft fan so that 


644816 
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% A P > 
. G? 


a rate of g "28 flow nay be attained to give the maximum heat 

| 

jj transfer, this velocity being at or above the critical 
velocity for the particular boiler construction. 

I 

As 8 specifio construction, I have foubd that a 
boiler 20 ft. long with 2$- inch tubes gives a heat transfer 
per degree of mean tenperature difference per square foot 
of heating surface of 7.2 B.T.U. at a mean velocity of 

l! 

71.6 ft. per second. This is an increase of heat transfer 

jj 

- of approximately 20 per cent, with an identical dr|jft 
loss considered in relation to double pass boilers of 28 

'j to 30 feet pass.ygf? 

'f’*’’ It is an object of the present invention to 

jj provide a new and improved boiler and method of operation 
adapted to give an incre'- ed heat transfer rate over boilers 
of existing types. 

It is a further object to provide a construe— 
tion of this character in which the gas flow may bb con¬ 


trolled whereby the boiler may be operated at the velocity 
adapted for maximum efficiency.* 

It is an additional object to pr^jJ.de ^ boiler 
, having passages for the gas so proportioned as to transfer 
the maximum heat without excessive draft or draft Jjosses* 
It is also an object to provide a boile)r of 
such length and tube sise, as to be adapted to opeijate at 


high efficiency with relatively low draft pressures and 


losses. 
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l 

Other and further objects will appear as the 
description proceeds. 

In the drawings - 

t 

t 

Figure 1 is a plan view of the boiler asso- 
5 elated with an open hearth furnace, portions of which 
are shown to mate the application of the boiler thereto 

; clear; and 

i 

Figure 2 is an elevation taken on line 2-2 of 

* 

Figure 1. 

10 The boiler is shown in association with an 

i’ 

open hearth furnace having the regenerators 11 and 12 at 

i 

its opposite ends. These regenerators communicate with 

I 

chamber 13 by means of passages 14 and 15, controlled by 

; 

dampers 16 and 17, respectively. The passage 14 i$ con- 

16 !; nected by passage 18 with passage 19 which latter leads 

; * I 

to the stack 20. The passage 18 is controlled by damper 

21 and the passage 19 is controlled^by damper 22. |The 
• passage 15 is connected to passage 19 by passage 2^ con- 

I j 

trolled by damper 24. 

20 The chamber 15 connects with passage 25 con- 

i! ! 

teining the superheater 26. This passage 25 discharges in 

chanber 27 which is in communication with the entrance 

[ 

end of the boiler 28. The pipe 29 connects the boiler £8 

; 

ana superheater 26. Steam from the superheater 26 Is led 
25 by pipe 30 to any suitable apparatus for utilising the 

I 

| 

l . steam generated. 

| | 
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The boiler passages 31 lead from ch4mber 27 to 

! 

the discharge chamber 32 of the boiler and from chamber 32 
the gases are led through passage 33 to the fan 34 operated 
by motor 35. The discharge end of the fan is connected by 
the passage 36 with the stacfc 20. 

The fire- chamber 37 and nozzles 38 and 39 are 
provided so that the boiler may be fired by liquid or 
gaseous fuel and thus utilized independently of the opera* 
tion of the open hearth furnace if desired. 

In the operation of the installation, regen- 
erators 12 at the incoming end of the open hearth furnace 
will be closed off from chamber 13 by lowering damper 17 
and from the stacfc by lowering damper 24. Passages for 
supplying the incoming air and gas to the regenerator have 
no bearing on the present invention snd have been omitted 
for safce of clearness. 

If it is desired to psss the heated products 
of combustion from regenerator 11 through the'waste heat 
boiler, the damper 16 is raised and the dacqper 21 is 


lowered. The gas is now passed through passage 14 to 
chamber 13 and from chamber 13 through the passage 25 and 
through the pipes of the superheater to the charrber 27. 
Irom chamber 27 they pass threugh the fire tubes of the 
boiler 28 to the chamber 32. Irom chamber 32 they are 
drawn to passage 33 by the fan and dlechazged through 
passage 36 to the stacfc 20. 
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vivtx/' / 


Tf it is not de3ired to pass the g£ses through 

; 

the boiler, the damper 16 is lowered and danpe^s 21 and 22 
.raised and the gas is passed direct through tbd passages 18 

and 19 to the stack 20. If desired, the various dampers 

j 

S j' may be partly opened so as to pass any desired portion of the 

I 

|j gases through’ the boiler. 

It will be understood that when th^ open hearth 

it 

j "furnace is reversed, the flow of gases will be reversed to 
* the extent that damper 16 will be lowered snd pamper 17 

) raised so that the gases enter chamber 13 from passage 15 

i . i 

! instead of from passage 14 which now is the incoming end of 

| 

j. v i the furnace. 


In the -operation of the installation, the speed 

of the fan can be accurately controlled by meartis of the 

! 

motor which drives it, snd consequently the ga^ velocity 
through the boiler passages can be maintained at the point 


Q / C\ '' adapted for most efficient beat transfer. 

WVAis'vi' ou'j£^‘ 

While I hove illustrated one" preferred embodi¬ 


ment which is capable of carrying out my methotjL I contem¬ 
plate such changes and modifications as come within the 
spirit of the appended claims. 
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I CLA2M: 


A/ \ I 

' 1,\ A single pass waste heat toiler construction 

\ \ \ * - " L ^ 

V V affording a relatively short gae.pass&ge, afcid boiler com- \ 

k A j \_ 0 

,\ l |! prising fire tubes oS^relstively small, uniform crpss seo • 

^ i\f \ \ 

* . jj tion throughout the length of .the single straight bass. 

't 1 ' 0 f l • \ 


1 \a single pass waste heat boiler 


straetion 


■j tion throughout the length of .the single straight bass. 


> V 


2. A single pass weste heat boiler construction 
affording a relatively short gaspassage. said boiler com- 


^ ' 
rr\ - || 




prising fire tubes of relatively soalV^. uniform crpss sec¬ 
tion throughout the length of the singleSstreight (pass, 
and a blower associated with said boiler wh^eby the draft 
therathroagh may be controlled. \ _ 

\ j 

The Method, of waste heat boiler operation 


^ -tt'.A*. UuJa ,,faicl1 comprises baking a sin gle p abs through relatively 

JM-'VLc ** <*» small passages and\ontrolling the rapidity of floiw so*7. 
Act *.’!». >/ t0 treak a P < &tr atlr^cotloa> of' gases - ani to caus^ gas 

. «jA. whirls in the passages such as to give the maximum ef- 
& jkx * j|# f ec tive contact by the gas molecules with the passage 

♦ ^ ' m „ !' walls. \ 

'? 0 A ojlr cZ.^ The method of waste\eat boiler operation 

« fO 1 \ 

^ j which comprises making a. single comparatively short gas —-s 

^ / pass through closely spaced, small passages and control- ’"■O 

tsi ' f - \ 

is ling the rapidity of flow whereby the boilerMs operated 


*7 • • 

rb* 


t-t ■ 


walls. 


\ 0 ft* 

fair, foil 




-4 
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under verioas condTtS-aoe of gas flow, ail of which are 
oulsted to be at or above tbe'-'oxiticel velocity. 
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this. 
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Conway P. Coe, Cooaisaioner of Patents. 


Cfcioaro 


day of_ 


_Illi nois 

192*. 


(?. A 


+ 


Lte: 


OATH 


STATE OF ILLINOIS 




COUNTY OF COOK 


) ss. 
.) - 


1R3DEKICK H. KIL1C0X 


JOHN C. HAYES 


- .' .. .and 

j 

._.the aboVo-named 


petitioners, being duly sworn, depose and say that the^r are 

j 

oitizens of the United States and residents, respectively, of 

Chicago in the County of_Cpok__, and 

State of Illinois, _, and of__ C hie ag e _in the C|uunty of 

. Cook and state of. _ J _; that 

they verily believe themselves to be the original, fixjst, and 


joint inventors of the Improvements in__ .WASTE hSAlLBOILER_ 


____ described and claimed in the annexed 

specification; that they do not know and do not believe that 

i 

the same were ever known or used before their invention or 
discovery thereof; or patented or described in any printed 


publication in any country before their indention or discovery 
thereof, or more than two years prior to this application, or 
in public use or on sale in the United States for mor^ than 
two years prior to this application; that said invention ha3 not 
been patented in any country foreign to the United Stites on an 


application filed by them or their legal representatives or 
assigns more than twelve months before this application; and 

that no application for patent on said improvements h^id been 

I 

filed by them or their repiesentatives or assigns in ^ny com 
foreign to the United States. ~ 


_ 


ntry 




ly 

i;h t) "nbed and sworn to before me this_yT,_day .if 

Notary Public. 
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3u-C 



DEPARTMENT OF THE INTERIOR 

UNITED STATES PATENT OFFICE 

WASHINGTON _Febr uary 


Wllicin3on.Hu xle y.Byron & X nlght. 

Natl.:Bank.;Bia&^._ 

Chin ago,—TTks._ 


26, 1924. 


fleas*fyut below a communication from th\EXAMINER in charge of the application of 
Frederick H. Wlllccac and John C. Hayea. 8er. Ho. 644.8jl 6. filed_ 


June 11. ..1X22 to r flaata Seat Boiler. 


^IHO' <o[ C 


CommUrianer of 1‘aUiits. 


This case has been considered. 

In the specification: 

Page 6, lines 10 and 11, before ”12* insert 11 

✓ 

Claim 1 is rejected on 


Rudder, 

Ayres, 


1,102,959, July 7, 1914, 
200,815, Mar. 5, 1878, 


and. 


122j7.- S 

Claim 2 is rejected on references cited againsi; claim 
1 in view of 

3ell, 1,332.284, Mar. 2, 1920, 122~X^ 

Claims 3 and 4 are rejected on 3ell f 
All the claims are also rejected on English patent 
Xirke, 140,851, Mar. 29, 1920, 122-^. / 

The following claims are made' of record: 


to 


Pratt, 

Ullensaher, 

Beehler, 


382,489, May 8, 1888, 
840,725, Jan.8, 1907, 
955,310, Apr.19,1910, 


122-i, 7 . 

122-5iy 


122-7. 

The name of the patentee Prederiok H. Willcoac should be 


added to sheets 1 and 2 of the drawing. 




Examiner, 
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at. 46 


“7W r mmr mX • ~ni. 

I*. C.° 

• «Adtl fc> MM 


*•- Bo/* 

Department op commerce 


UNITED STATES PATENT OPT ICE 

WASHINGTON 


I- 

PN»t 4 

4B w liil Him mmm 
(t~ Ik. 


Ik. mi<ii m 

■4 tM.<f 


MAILED 


y leone find, below a communication from the EXAMINER in 
charge of thin application sj —. xoj < / 


ura/wn from rne bAAMIXbn tn JUL 2 0 1925 
*$hcn AOLts C 

c„ M .* x . tu «»T«ftounu Applicant: prederich F. Willoor 
X c. ... •*!•!. 


Wil/cinson, Huxley, Herron * ZniVht, 
First flntl. BanJc Blue:., I 

Chicago, Illinois J 


Ser. No. 644,616, 
Filed June 1?23, 
For KA3T2 HEAT BOILER. 


Responsive to amendment filed Feb. 26, 1926. 

Pape 2, line 21; please change "face" to foot . 

Claims 1 and Z are defeotivs in that vhile directed to a 
method tney recite limiting st^goute, aa, "a sirurls pass throueh 
relatirely small passages", eto. Sx parte Foreman. 326 fl. c.. 685* 
ClAias 1 and 2 aro also rejected on the British pe|tent to 
(JS RiH, of record. KLrl:e shows a method of waste heat boiler 

I 

operating. He also shows a sinple pass throuph relatively small 
pasya-ds, and he controls the speod throuph the passages by means 
of a fan as do the applicants. Hirxe states that he fleets the 
maximum efficienoy with minimua coat. Zirhe teaohes the idea of 
passing gaaoa through the sinp-le pass at different speeds, and in 
attaining maximum efficiency it would of course bs aecedshry that 
the specified stratification be broicen up. 


PM 


Zxsminer dit. 46. 
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(Casa No 





. 23,098) 

MUSlA « 


HI THE UNITED STATES PATENT OFFICE 

S. p 


In ra Application of 
EEEDEEIOE H. UILLCOX 


ana JOHN C 

u;w< 

) 

) Div. 46 

w"n3T Zt HEAT 

1* OILER, 

) 

) Hoorn 233 

Serial No. 

644,316, 

\ 

i 

) 

) 

Piled Juno 

11, 1923. 


t'Af’EK No. ^ 

JUL 2- )92 S ^3 

jlTr -»f WTICE. 


AMEN DUE N T 


Hon. Commissioner of patents, 

Washington, D. C. 

Sir: - 

In response to the Official aotior. of! July 20, 
1925. applicants amend as follows: 

page 2, line 21, change "face" to —fjact —. 


Page 3, line 1, after the word ’’pointj' insert a 


l 


period and erase the^rest of the 

Ln place 


sentence, inserting i 


thereof the following: 


--By ’’net heat recovery" is 


meant the difference 


between the 


heat recovered by the( tubes and 


the heat imparted int< 
means for moving said gases.— 
Line 3, change "peai:" to —critical—. 


^ina 7, after the period insert,.' —However, 


o the motive 


_ 


f <1 


L yJ 


above said critical Vy 
hoat input into the motive means 
for moving the gaees increases 
faster than does the ^ieat recovers 
by the tubes. — ( 


elocity the 
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line 7, change "This" to —The — j 

j-ine 13, after the period insert 


—However, the rate of ij 

leat 

transfer per unit of length 

of tube is less in tubes 

» of 

relatively great cross t 

sectional 

area (that is - 3-inch £ 

joiler 

tubes or larger) than ii 

l tubes 

of small oross sectional 

L area 

(that is - less than 3-i 

inch 

boiler tubes). Consequc 

mtly. 

tubes of large cross sec 

:tional 

area must be of impractj 

.cable 

length to equal the heaj 

; recovery 


rate obtained in tubes (j>f smaller 
cross section.— 


page 7, between lines 12 and 13, insert the follow¬ 


ing paragraphs: 



—a3 noted above, the velooity which causes the 
greatest effect of heat transfer will depend upon the oross 
sectional area of the passage. As indicated in the example 
given above, wherein a boiler 20 feet long with 2&-inch boiler 
tubes is cited, a mean velocity of 71.5 feet per Second of the 
heating gases is provided. 

By reference to engineering tables it will be 
found that a 2^-inch boiler tube for ordinary boiler practice 
has an internal diameter of 2.28 inches, prom the example 
cited above, considering tubes of relatively small oross sec¬ 
tional area, that is - boiler tubes up to 3-inch sjize, the 
relations between tube dimensions and gas velocity to produce 


- 2 - 
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efficient operation are indicated by said exanplje, wherein 

i 

it will be noted that the velocity ner second of the gases 

i * 

is something more than 300 times the internal diameter of 

the tube, (more specifically, apnroximately -46$-times the 

, . *' 

internal diameter of the tube,) and wherein the jLength of 

the tube is something more than 75 times the diameter, (more 
specifically, approximately 100 times the diameter). 

In short, the improvement embraced by ^he present 
invention contemplates a method of fire tube boiler operation 
which consists in directing hot gases through a jtube of rela¬ 
tively small cross section, (that is - less than a 3-inch 
boiler tube), the length of which tube is sufficiently great 
to permit good contact between the whirls of said hot gases 
and the inner wall of said tube, the ratio of the length to 
diameter of said tube being greater than 75 to 1| (more spe¬ 
cifically, approximately 100 to 1,) while maintaining the 
ratio of gas velocity per second to the internal diameter of 


the -tube at a sufficiently high rate to cause sa^.d gases to 
whirl in contact with the inner wall of said tub<^, (that is - 
maintaining the ratio of gas velocity per second to the inter¬ 
nal diameter of the tube greater than 300 to 1, specifically 
approximately 375 to l), and holding said velocity at or below 
a figure at which the heat input into the motive means for 


setting up said velocity increases faster than d<j>es the heat 
recovered by said tube.— 


Erase the claims now standing in this case and 


insert the following: 


644816 
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5 


i** C 

U 

(3 3 & 


— 1 . 


The nethod of operating a fire^tube boiler 
Midi u*_ u*-e(uu. a*. £4 


whose tubes are^less than 3 Inches in diamete^and the 

length of which tubes bears a ratio to internal diameter 

twuCL <, 

in excess of 75 to 1, which consists in flowing -het gases 


'h/UuitiDL 


ttirongh said tubes at a velocity such that the ratio of 

-HUAuS. 

eeid^velocity per secund^totfthe internal diameter of saitf 


tubes is greater than 300 to 1, whereby said velocity will 
develop whirls of said hot gases to effect good contact of 
the various component parts of said gases with the inner 
walls of said tubes^and holding said velocity below a figure 
at which the heat input into the motive means for setting up 
said velocity increases faster than does the heat recovejred 
by said tubes. 


'jo* $ 

1 f 5 

Cs 

' ‘ 


n 2. The method of operating a fired tube boiler 

<<{ ,r cutJL y%A+ft, ^duu**s&JL 

whose tubes are^less than 3 inches in diameter^ aria the length 


of which tubes bears a ratilo to internal diameter of subistan- 
tially 100 to 1, which consists in flowing -hot gases through 
said tubes at ^velocity such that the ratio of said velocity 
per second to the internal diameter of said tubes is substan¬ 
tially 375 to 1, whereby said velocity will develop whirls of 

said hot gases to effect good contact of the various component 

/<a tlU. 

parts of said gases with the inner w hirl s of said tubes.-f- 


&u$^y 
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41 


shows merely a water tube waste heat boiler with no sug¬ 
gestion of the method of operation called for by these 
claims. The claims cover a method of operating aifire tube 
boiler. 

The British patent to Kirke shows a tire tube boiler and 
refers to certain lengths and velocities. He docs ijot, how¬ 
ever, disclose the method of operation of these claims and 
does not disclose the conception of the critical velocity as 
described in applicants’ specification and a method of 
operation based on that velocity. 

65 Reconsideration and allowance are believed in 
order and are respectfully requested. 

Respect f ully subm it ted, 

WILKINSON, HUXLEY, BYRON & KNIGHT, 

Attorneys for Applicants . 

Washington, D. C., February 25th, 1925. 

(Here follow photolithographed pages 66-70 inc.) 

71 Remarks. 


The claims in this application have been rewiitten to 
bring out the dual relationship between length of tube and 
gas velocity per second to the internal diameter of the 
tube. 


The British patent to Kirke, upon which the former 
claims were rejected, does not teach the public the advan¬ 
tages of maintaining the dual relationship referred to. 
Kirke did not understand, or at least did not disclose the 
fact, that the two most important requisites in proportion¬ 
ing boilers for a given amount and temperature of gas are 


high heat transfer rate and not too high a draft loss; nor 


did he understand or teach that the rate of heat transfer 
varies almost in proportion to the mass velocity and ap¬ 
proximately inversely to the diameter of the tube. Kirke 


does not suggest any relationship between gas velo 


utv and 
* 


tube diameter. 


Comparative performances of boilers constructed ac¬ 
cording to the Kirke disclosure and according to the dis¬ 
closure of the present application are possible for the rea¬ 
son that applicants’ assignee actually installed, in March, 
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1025, at the Melrose Park Plant of the National Malleable 
& Steel Castings Company, two boilers which approxi¬ 
mate very closely the disclosures of the Kirke pat- 
72 ent and the present application. The approximate 
data of said two boilers appear below: 


Boiler According to the Present Application: 


Number of Tubes. 

276 


Diameter of Tubes. 

O" 

Inside diameter 1.81" 

Length of Tubes. 

IS' 


Weight Gas per hour. 

. 42.000 

lb. 

Inlet Temperature. 

1.305 

deg. F. 

Exit Temperature. 

484 

deg. F. 

Temperature Steam . 

360 

deg. F. 

Heating Surface. 

2.345 

sq. ft. 

Area for Gas Passage. 

4.02 

sq. ft. 

Mean Temperature Gas- 

7 63 

deg. F. 

Yelocitv Gas (Mean). 

71 

ft. per sec. 

Heat Transfer Rate. 

0.5 

B. '1'. I*, per sq. ft. heating surface per 

Bo. HP Generated. 

248 

hour per 1 deg. mean temperature 
difference. 

% Rating.. 

Tube Efficiency. 

106 


87% 


Draft Loss. 

3.2S" 

water 

Velocity Gas 

Diameter (Inside). 

470 


Length Tube 

Dia. Tube (Inside). 

110 



Boiler According to Kirke Patent: 


Number of Tubes. 

455 


Diameter of Tubes. 

2" 

Inside diameter LSI" 

Length of Tubes. 

10.86 

ft. 

Weight Gas per Hour. 

. 42.000 

lb. 

Inlet Temperature. 

1.305 

deg. F. 

Exit Temperature. 

620 

deg. F. 

Temperature of Steam. 

360 

deg. F. 

Heating Surface. 

2.345 

sq. ft. 

Area for Gas Passage. 

S. 72 

sq. ft. 

Mean Temperature Gas- 

S05 

deg. F. 

Velocity Gas. 

44.3 

ft. per sec. 

Heat Transfer Rate. 

5. S5 

B. T. U. per sq. ft. heating surface per 

Bo. HP Generated. 

170 

hour per 1 deg. mean temperature 
difference. 

% Rating. 

.. 72.5 


Tube Efficiency. 

73.0% 


Draft Loss. 

0.70" 

water 

Velocity Gas 

Diameter (Inside). 

203 


Length Tube 

Dia. Tube (Inside). 

72 
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From the data appearing above it will be seen| that said 
two boilers consume the same weight oif gas per 
73 hour at precisely the same amount of heating sur¬ 
face and the same diameter of tubes operated at the 
same inlet temperature, and develop the same temperature 
of steam. The Kirke boiler, under the conditions above 
recited, evaporated 170 Boiler H. P., whereas thejboiler ac¬ 
cording to the present application evaporated 248 Boiler 
II. P., a difference in favor of the present invention of 78 
Boiler H. P. The Kirke boiler required but 3.5 Boiler 
II. P. to operate his fan, whereas the structure Recording 
to the present invention required 14.75 Boiler H. P., a gain 
for Kirke in operating his fan of 11.25 Boiler H. P. The 
net advantage of the boiler embodying the principles of 
the present invention was, therefore, 66.75 Boiler H. P. 

Moreover, the Kirke boiler, while only 60% a|s long as 
the boiler embodying the principles of the present inven¬ 
tion, is 30% greater in diameter. In view of tlie fact that 
it is usually very desirable to cut down the boiler diameter, 
in view of limited head room, the boiler embodying the 
principles of the present invention has decided advantages 
from a structural standpoint as well as from a standpoint 
of efficient heat transfer. 

Attention is respectfully invited to the personal interview 
which was granted to one of applicants’ attorneys by the 
Principal Examiner having charge of this case. The Prin¬ 
cipal Examiner will recall that during said interview he 
drafted a claim substantially the same as Claim 1 Submitted 
herewith, which claim the Principal Examiner st< 
allowable. 

Claim 2 was not discussed in detail at said inter 
inasmuch as it defines more specifically the ratio* 


ted to be 

view, but 
referred 


to in Claim 1, it is thought that Claim 2 will be considered 
to be allowable. It will be noted that though Claim 2 
74 omits reference to the fact that the velocity is held 
below a figure at which the heat input into the motive 
means increases faster than does the heat recovered bv the 
tubes, nevertheless, Claim 2 is definite and complete, in¬ 
asmuch as it recites that the hot gases are flowed through 
the tubes at a velocity such that the ratio of velocity per 
second to the internal diameter of the tubes is substantially 
375 to 1. Claim 2 differs from Claim 1, therefore, chiefly 
in a more definite recital of the ratios of tube length and 
gas velocity to internal tube diameter. 
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Inasmuch as the Examiner has already stated that he 

m/ 

considered Claim 1 to be allowable, and inasmuch as Claim 
2 is more specific than Claim 1, it is thought that the appli¬ 
cation is ready, for issue, which action is requested for an 
early date. 

Respectfully submi11ed, 

WILKINSON, HUXLEY, BYRON & KNIGHT, 

Attorneys for Applicants. 

Chicago, Illinois, June 23, 1926. 

(Here follow photolithographed pages 75-78, inc.) 

79 Claim 1, line 4, change “hot” to —waste heat—. 

Claim 2, line 4, change “hot” to —waste heat—. 
Last line, change “whirls” to —walls—. 


Roma rks. 


Applicants' attorney desires to thank the Examiner for 
the interview which was granted to him at a recent date. 

At said interview it was pointed out that when the term 
“waste heat gases” is used, this term has the significance 
well known in the art of gases ranging in temperatures 
from 900 degrees F. to 1500 degrees F. This range is, of 
course, greater in some instances. For example, in gas 
engine practice the waste heat gases may go as low as 800 
before being considered too low for commercial use, and 
in malleable furnaces the waste heat temperatures may go 
as high as 2200 degrees F. A temperature of 1200 de¬ 
grees may be considered a fair average temperature for 
waste heat gases. 

Also at said interview the Bureau of Mines bulletin was 
discussed, and it was pointed out by applicants’ attorney 
that the range of operation in the tests outlined in the 
Bureau of Mines bulletin were far outside of the realm in 


which applicants were working when they made their in¬ 
vention described and claimed in the present application. 
It is to be noted that the Bureau of Mines experiments were 
carried out on boiler tubes of very small diameter. The 
No. 3 test boiler upon which the Examiner relies to show 
anticipation has flues the actual inside diameter of which 
is .175 inches. (See the table at the bottom of page 26 of 
the Bureau of Mines bulletin.) 


Ho. 6335 

Freyn Engineering Company, Appellant, 
TS. 

Coneey ?. Coe, Comeiisioner of Patents. 


si*. 
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WASHINGTON 
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Pi|P«t Nos. 

AM U MM g »tr«<tl 


«f ono*. >M) ||.. «I 


Flease And below a communication from the EXAMINER in 
charge of this application. 


GC7 2 5 1926 


opo i> 1C1 Ctimmx—tuner ef Patent*. Applicant! r ederipj. 7T* V.illCOX. 

ejt al, 

Ser. No. 644.S16!, 

yilJcinson; ;-ru*ley, Byron \ Filed rune 11, Items, 

L lir.ight, ] For VfASTS IT.A'2 BK?II£ft. 

first-^utl. 3ar.J: j>lig., 

Chicago, Illinois 




Responsive to amendment filed July 1, l*:d 6 . 

'additional reference: 

Bulletin 18 of the jui-j.au of Mines, ontitiled 
"The Transmission of Heat into jt jo c -oile rs" , 
published by the covernment Brin tint; office 
in lylB, copy in Division 45. 

The iimfts-ian requires a separate letter author icing 

hi.n to add the name of the party willoox tc the drav.’ijno-. 

In line o of page 3, should 'pass 1 ’ be —pC 33 aets—? 

In line 16 of the matter added between lines la end 13 

j 

Of pa-e V, '’400" should be —373—. 

i<oferrinc- to ne::t to ohe last paragraph, page 7, of the 
lr 1 cmcnor.tcry paper, it is the ortaMnor s resell action that, 
at tho interview referred to, the attorney presented a tentative 
claim for consioeretion by the e::tmi nor. This claim | was revised 
b. the e::a liner ir. the matter of ccrti cily. It is the clem as 
t:.u*c revised that now appear * in the oa :e aa cla an I 4 
interview.’ it was concedes ’ tbi t the sub.iect-:aatter of 
is not present in the British patent tc KlfddC* 

Ihe disclosure in the n'oeve sited jureau of p.ir 03 julletin, 
however, is believed fatal to the allowance of the n s*.v claims, 
fhic julletin clearly sets forth that cr.o of tho factors involved 
in tho efficient opcrvtion of a boiler is, feeing the >ot .gases 
threu-h the fire tr’.es at a velocity • t- least eouailinr the 


14 - 


the claim 


jritical velocity, (pages t3). It further sets \ 
that this critical velociV'varies with t• • diameter 


"bat apparently not with t' eir length - '. 


_-.'i. 


I*orth, (page 44}, 
of the tube 3 , 


which latter a ppears to 


75 





No. 6335 

FJrojm Engineering Company, Appellant, 

▼s • 

Conway P. Coe, Commissioner of Patents, 


Serdel ho. -ii^.tlo- 


*03 at variance with applicants* theory, second factor deteir- 
ri.'jotivs of the critics! velocity t v.v-iich applicants entirely j 
if-nere, is the initial temperature of the hot ~ases, (pa<-e 43|. 
fhi3 .actor bein'- disregarded, the specified ratio (375 to 1) 
of velocity to tube diameter doos not insure that any eddying 
of the flov/inr c-escs wil3 be developed, a3 specified in each 
of the claims. 

fke bulletin -ire3 tne details of the construction and 


the cu-ta accruing from the ope -ation of four experimental boilers. 
I r. boii'r ::o. 3, (fable 1, ps~e 35), the rf.tio of the length c)f 
etch tube, (assumin'- the whole ter. to be of uniform length, os is 

reasonnl le), yco the diameter was approximately 90 to 1. This is 

' 

substantially the ratio stated by applicants. However, as the! 
lene-th of the tube does not af.ect the critical velocity, it i]s 
not soar* that this fe c turo need be* c onsiaerad. 

3ir.ee applicants overlook one of tne controlin^- factors in 
the development of whirls, namely, the initial temperature of the 


h~t -nses, the stated r--tio of velocity to tube diameter, t3 above 

? 

po.nted cut, uoes not afford "da Mint a oasis for the ’’whereby” 
clause of eacr claim* The claims are accordingly rejected on 
trig -rot d. 

They are further re'jctoa as not -oin- boyond the tench- 
ie»s cf the cited bulletin, ,/ith the -enoral principles of he^ t 


abaerpaion, as therein set forth 


, available, the efficient mstbi 


of boiler operation involves only a matter cf creatin- e a. -aft! 

.1 

det^roined by the diems v-r of the fi e tubes of the specific boiler 
ussa, and (a factor not considered by applicants) by the initial 
^...ytffaxure of the hot -ases, wh as will cause the parallel stream 
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No. 6335 

Freyn Engineering Company, Appellant, 

▼a. 

Conwy P. Coe, Commissioner of Patents. 

^ irir.l No. o‘y*,6l6— -b. 


lines oi' t3.e gU3e3 to be broha-n up an a whirls developed 


is :'io ;iore than is to o? expected of a steam engineer. Naturally 
the draft creating m-ano would not be operates to that point 
v'h~/*e the enerry put into it increases faster than that j recovered 
by reason of the draft that is created, f’hc claims are | there fore 
reiected on this "round. 

It i3 regretted that the Bureau of hines bulletir|i did 
not earlier come to the attention of the examiner in connection 
with this case. 

i 


Tr.is 




ExaminerJ 
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(Case So. 23,098) • 
DIVISION 4C PAFllj SO. 7 

3 

OCT4-1927 


IN THE UNITED STATES PATENT 0^£I<JB PATfit;T omcl 


In re Application of 

FREDERICK E. WILECOX 
and JOHN C. HAYES, 

WASTE HEAT BOILER, 

Serial No. 644,816, 

Filed June 11, 1923. 


Div. 46 
Room 233 


AMENDMENT 


Hon. Commissioner of Patents, 


Sir:- 


Washington, D. C. 


Responsive to the Official action of October 26, 1926, 


applicants amend as follows: 

_ Page 2, after line 9 Insert the following paragra ph: 

—By the term "waste heat gases" is meant gases at the 
temperatures emitted by commercial devices such as furnaces and 
gas generators and other commercial devices which emit gases at 
relatively high temperatures after said gases Lave performed 
their primary object of heating materials within said devices. 

In practice, these temperatures are commonly considered to range 
from 9Q0 degrees F. to 1500 degrees F., though in less usual in¬ 


stances, as for example in gas engine practice, the waste jieat 
temperatures may be as low as 800 degrees F., and in heatiAg 
furnaces the waste heat gases may reach a temperature of 2^00 


degreesA fair average temperature for waste heat gase| may 
be said to be approximately 1200 degrees F.— 


Page 3, line 6, change " pass" to —passage—. 

9age 7, line 16 of the matter added between lines 12 


and 13, change "400" to —375—. 
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Referring now to the curves on page 44 of said bulletin, 
reference mav be had to the curve marked 1200 de- 

80 grees, which curve is within the range of what is 
known in the art as waste heat temperatures. It will 

be noted that the critical velocity of the gas in feet per 
second is approximately 120. Dividing 120 feet, ^hat is— 
1440 inches, by flue diameter, that is—.175 inches, it will 
be clear that the ratio of velocity per second to tube di¬ 
ameter at a waste heat temperature of 1200 degreles in the 
Bureau of Mines experiment equals approximately 8230. 
It is true, of course, that the claims in the present applica¬ 
tion call for a velocity such that the ratio of said velocity 
per second to the internal diameter of the tubes is greater 
than 300 to 1. ll is true also that tlie figure of 8230 falls 
within the realm of ratios greater than 300 to 1. However, 
Claim 1 places an upper limit on the ratio of velocity per 
second to internal tube diameter in the recitation of “hold¬ 
ing said velocity below a figure at which the heat iijput into 
the motive means for setting up said velocity increases 
faster than does the heat recovered by the tubes”. As will 
appear shortly, this upper limit which has been referred 
to is far below the figure of 8230 which represents t[he ratio 
in the Bureau of Mines tests between critical velocity and 
tube diameter at waste heat gas temperatures. 

Reference may now be had to two blueprints, marked 
“Exhibit No. 1” and “Exhibit No. 2”, which blueprints 
show curves which have been worked out bv the engineers 
of the company which is the assignee of the present ap¬ 
plication. Referring first to Exhibit No. 1, it will lj)e noted 
that said exhibit shows a curve illustrating the variation 
of tube efficiency with tube lengths, considering ajtube of 
1.81 inches internal diameter. From an inspection of said 
curve it will be noted that at a ratio of tube length to in- 
ternal diameter of 75 to 1 the tube efficiency has jreached 
a value of approximately 77 per cent. At a ratio I of tube 
length to internal diameter of 100 to 1 the tube ef- 

81 ficiencv has increased to approximately 83 per cent. 
At a ratio of tube length to internal tube diameter 

of 110 to 1, a tube efficiency of approximately 88 per cent 
is had. It will lie clear from the curve appearing on Ex¬ 
hibit No. 1 that the length of the tube is quite important 
in the consideration of the present invention. In t}iis con¬ 
nection applicants note the statement of the Examiner ap¬ 
pearing at the bottom of page 1 and the top of pajge 2 of 
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the last Official action. It is clear, however, that the state¬ 
ment in the Bureau of Mines bulletin is not at variance with 
the recitation in Claim 1 that tube length is an important 
factor. The statement in the bulletin refers to the fact that 
tlie critical velocity apparently does not vary with the 
length of the tube. The claims in the present case are not 
concerned with the determination of what is a critical 
velocity, but relate to an efficient method of boiler opera¬ 
tion. From the curve appearing on Exhibit Xo. 1 it will 
be clear that in carrying out applicants’ method the length 
of the boiler tube is quite important. It will be noted that 
according to the curve on Exhibit Xo. 1 tube efficiencv rises 
relatively abruptly in tubes which have a ratio of tube 
length to internal tube diameter of less than 75 to 1. The 
present applicants are not concerned with tubes having a 
ratio of tube length to internal diameter of less than 75 to 
1, which accounts for the recitation in the first four lines 
of Claim 1. 

Referring now to Exhibit Xo. 2, two curves are shown, of 
which curve ir l illustrates the performance of a commer¬ 
cial installation at the National Malleable & Steel Castings 
Company, at Melrose Park, Illinois. Curve ±t'2 indicates 
the performance of the test boiler Xo. 3 as described in the 
Bureau of Mines bulletin. The ordinates of curve #1 are 
in units of B. T. U., as shown at the left of Exhibit Xo. 2. 

The ordinates of curve zz'2 are on a verv much 
82 larger scale, as clearly indicated at the left of said 

Exhibit Xo. 2. The abscissae of both curves repre¬ 
sent the ratio of velocity to internal tube diameter. From 
an inspection of curve zrl. which corresponds to the com¬ 
mercial installation of the present invention, the net heat 
recovery increases rapidly as the ratio between velocity 
and internal tube diameter increases from approximately 
300 to 1 up to a peak corresponding approximately to 1600 
to 1. After a ratio of 1600 to 1 has been reached, the net 
heat recovery rapidly drops off. The rising part of curve 
#1 represents the range contemplated in the present in¬ 
vention. It is this range which applicants have attempted 
to define by stating as one step of the invention “the flow¬ 
ing of waste heat gases through the tubes at a velocitv such 
that the ratio of said velocity per second to internal diame¬ 
ter of the tubes }s greater than 300 to 1, and holding said 
velocity below a figure at which the heat input into the 
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motive means for setting np said velocity increases faster 
than does the heat recovered by said tubes.” Curve ir2, 
representing the performance of the No. 3 test boiler, has 
been platted from the data of the Bureau of Minesj bulletin 
on pages 38 and 39. Tests 319 to 330 are the opes that 
have been considered, because the initial temperature of 
the gas is approximately 1200 degrees, and consequently 
correspond with waste heat practice. It will be noted from 
an inspection of curve ^r2 of Exhibit No. 2 that the ratios 
of velocity to internal tube diameter range from 3600 to 
21000. Inasmuch as the ordinates of curve #2 are platted 
upon a scale many times as great as the ordinates of curve 
#1, it will lie clear that the performances represented by 
curve zz2 are far outside the realm of anvthing content- 
plated in curve irl. As a matter of fact, if ratios of ve¬ 
locity to internal tube diameter were used approxi- 
83 mating even the lowest figure contemplated by the 
Bureau of Mines, such a ratio would operate upon 
a falling portion of curve #1, giving results which fall 
quite outside of the realm of applicants’ invention. 

The curves appearing upon Exhibit No. 2 were prepared 
under the direction of E. J. Westcott, an engineer of the 
Frevn Engineering Company, assignee of the present 
application. Mr. Westcott’s affidavit accompanies this 
amendment. Said affidavit points out how the curves were 
arrived at. 

Also accompanying this amendment is an affidavit of 
Wvnian Eaton, Vice-President of the Frevn Eng 
Company. Mr. Eaton’s affidavit is submitted for 


neermg 
the pur¬ 


pose of showing that the present invention has achieved 
enviable commercial success. As appears from said affi¬ 
davit, the present invention has been installed in seven 
steel plants, a total of nineteen boilers having been in¬ 
stalled in said seven plants. As appears from s^iid affi¬ 
davit, the tube efficiencies of the boilers operated in accord¬ 
ance with the method defined in the claims of the present 
application gave a tube efficiency ranging from $0 to 87 
per cent, and at the same time the per cent, rating ranged 
from 85 to 117 on inlet temperatures of gases ranging from 
1150 degrees to 1505 degrees. As set out in Mr. Eaton’s 
affidavit, this is an excellent performance for wa^te heat 
boilers operating at these temperatures. 
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It seems to be unquestionable that applicants have made 
a very valuable step in advance in the art of utilizing waste 
heat gases for boiler operation. The figures given in the 
affidavit are not to be confused with the operation of direct 
fired boilers, but should be compared with waste heat prac¬ 
tice. Inasmuch as the utilization of waste heat gases 
S4 is becoming a very important one in the industry, 
the Examiner will appreciate that applicants’ inven¬ 
tion is one of very considerable importance, which merits 
protection. 

As applicants’ attorney remembers the interview, the 
Examiner considered Claim 2 to be allowable, and as for 
Claim 1 stated that before allowing such a claim he would 
like to have it explained to him why the length of the tubes 
relative to their diameter is important, and why it was 
contended that the ratio of velocity to internal tube diam¬ 
eter contemplated in the Bureau of Mines experiments was 
far outside the realm of that contemplated in the present 
invention. 

Applicants have made an earnest attempt to meet the 
rejection in the last Office action, and if applicants have 
not clearly explained the manner in which the present in¬ 
vention distinguishes from the references, applicants would 
appreciate a further statement from the Examiner, in 
order that a full understanding of applicants’ position may 
be had. The present invention is one of very consider¬ 
able commercial importance, and inasmuch as it is far 
outside the realm of anything contemplated in the Bureau 
of Mines experiments, the invention clearly presents pat¬ 
entable novelty over said experiments. If Claim 1 does 
not define patentable novelty over said experiments, the 
fault must be one of language merely, and applicants would 
gladlv change the language if the Examiner desires. 

Renewed consideration and allowance are respectfully 
requested. 

Respectfully submitted, 

WILKINSON, HUXLEY, BYRON & 
KNIGHT, 

Attorneys fur Applicants. 

Chicago, Illinois, September 30, 1927. 
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85 [Stamp:] Mail Room, U. S. Patent Office. Oct. 3, 

1927. 

(Case No. 23,098.) 

Division 46, Paper No. 7. 

Oct. jl, 1927. 

In the United States Patent Office. 

Div. 46, Room 233. 

In re Application of Frederick II. Willcox and John C. 
Hayes. Waste Heat Boiler. Serial No. 644,81l6. Filed 
June 11, 1923. 

Affidavit. 

State of Illinois, 

County of Cook, ss: 

Wyman Eaton, being- duly sworn, on oath states: 

I am Vice-President of Frevn Engineering Company, 
assignee of the patent application of Willcox and Hayes, 
Serial No. 644,816, filed June 11, 1923, covering Waste Heat 
Boilers. 

Waste heat boilers utilizing the principles set forth in 
said application have been installed in seven different steel 
plants, a total of nineteen boilers having been installed in 
said seven plants. Each of the boilers referred to below 
is one of the nineteen aforesaid. 

On September 26, 1922, the Bettendorf Company, Betten¬ 
dorf, Iowa, purchased one (1) waste heat boiler from 
Frevn, Bassert & Company, predecessor of the Frevn En¬ 
gineering Company. Owing to the excellent performance 
of this unit, five (5) additional boilers were purchased 
February 3, 1923. 

These boilers utilize the waste heat from 30-ton open 
hearth furnaces. They have been in continuous operation 
since their installation at such times as waste heat is 
available. 


4—6335a 
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86 

Dimensions of Boilers: 


Number of tubes... 
Length of tubes.... 
8ize of tubes—I. D. 
Heating surface. 
Area for gas passage 


256 

20 ' 0 " 

2 28 " 

3057 sq. ft. 
7.27 sq. ft. 


On January 24, 25 and 26, 1923, a series of three tests 
were made on the first boiler under conditions of usual 
practice which showed the following average performance: 


Weight of waste gases. 

Temperature of gases at boiler inlet... 
Temperature of gases at boiler outlet. 

Temperature of steam. 

Mean temperature of gas—logarithmic. 

Heat transfer rate.... 

Boiler horsepower developed. 

Brake horsepower required for fan. .. 

Tube efficiency. 

Per cent rating. 

Net boiler horsepower. 

Velocity of gas. 

I. D. of tubes 

Length of tubes. 

I. D. of tubes 


>.500 

lb. per hr. 

1350 

deg. F. 

530 

deg. F. 

331 

deg. F. 

835 

deg. F. 

7.51 

B. T. U. / sq. ft. / °M. T. D. 

346 


19.6 


80.5% 


113 


337 


360 


105 



On December 11, 12 and 13, 1923, a series of three tests 
were made on one of the other boilers under conditions of 
usual practice and showed the following average perform¬ 
ance : 


Weight of waste gases. 

Temperature of gases at boiler inlet. . 
Temperature of gases at boiler outlet. 

Temperature of steam. 

Mean temperature of gas—logarithmic 

Heat transfer rate.. 

Boiler horsepower developed. 

Brake horsepower required for fan... 

Net Boiler Horsepower. 

Tube efficiency. 

Per cent rating. 

Velocity of Gas. 

I. D. of tubes 

Length of tubes. 

I. D. of tubes 


51,700 

lb. per hr. 

1150 

deg. F. 

466 

deg. F. 

320 

deg. F. 

716 

deg. F. 

7.31 

264.0 

10.6 

259.0 

B. T. U. / sq. ft. / °M. T. D. 

82.5% 

86.5 


300 


105 



87 On January 12, 1925, the National Malleable & 
Steel Castings Company, Melrose Park, Illinois, pur¬ 
chased two (2) waste heat boilers from Frevn, Brassert & 
Company, predecessors of Frevn Engineering Company. 
These boilers utilize the waste heat from two 25-ton open 
hearth furnaces. | Since being installed they have been in 
continuous service at such time as waste heat has been 
available. 
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Dimensions of Boilers: 

Number of tubes. 

Length of tubes.... 

Size of tubes—I. D. 

Heating surface. 

Area for gas passage. 


276 

IS'0" 

1.81" 

2345 

4.92 


sq. ft. 
sq. ft. 


On June 17 and 18, a continuous 24-hour test was run 
on No. 1 boiler under conditions of usual practice, which 
developed the following average performance: 


developed the following average p 

Weight of waste gases. 40.500 


Temperature of gases at boiler inlet. . 1320 

Temperature of gases at boiler outlet. 4S4 

Temperature of steam. 359 

Mean temperat ure of gas—logarithmic 772 

Ileat transfer rate. S.7 

Boiler horsepower developed. 252.5 

Brake horsepower required for fan_ 18.8 

Net boiler horsepower. 243.0 

Tube efficiency. S7.0 ( 

Per cent rating. 107 

Velocity of gas. 456 

I. D. of tubes 

Length of tubes. 119 

I. D. of tubes 


lb. per hr. 
deg. F. 
deg. F. 
deg. F. 
deg. F. 

B. T. U. / sq. ftJ / °M. T. D. 


S7.0% 

107 

456 


On July 9, 1925, the United Alloy Steel Corpora- 
tion, Canton,'Ohio, purchased three (3) waste heat 
* n, Brassert & Company, predecessors of 
Freyn Engineering Company. These boilers utilize the 
waste heat from three 90-ton open hearth furnaces. They 
have been in continuous operation since their installation. 

Dimensions of Boilers: 

Number of tubes.. 58S 

Length of tubes. 1S'0" 

Size of tubes—I. D.. 1.81 

Heating surface.. 5000 sq.ft. 

Area for gas passage.. 10.5 sq. ft. 


Recording charts for July 20, 1926, representing aver¬ 
age practice, give the following data: 

Steam pressure. 130 lb. per sq. in. 

Temperature of superheated steam ... 510 deg. F. 

Steam production. 17,500 lb. per hr. 

Temperature at beiler outlet. 525 deg. F. 

Draft at boiler outlet. 6.0 in. H O. 

From this data the following performance is calculated: 

Temperature of saturated steam. 356 deg. F. 

Superheat. 154 deg. F. 

Temperature of gases at boiler inlet. . 1505 deg. F. 

Weight of waste gases. 80.000 lb. per hr. 

Tube efficiency... S5.3% 

Per cent rating... 117 

Mean temperature of gases—logarithmic 871 °F. 

Heat transfer rate. 7.6 B. T. U. / sq. ft. / °M. T. D. 
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Boiler horsepower developed. 5S5 

Brake horsepower required for fan.... 62 

Net boiler horsepower. 554 

Velocity of Gas.. 458 

I. D. of tubes 

Length of tubes. 119 

I. D. of tubes 


89 In addition to the three installations upon which 
specific test data has been obtained, there have been 
installed eight other boilers at four plants. While specific 
operating data are not available for these installations, 
they were designed in accordance with the disclosure and 
claims contained in the patent application aforesaid, and 
we have every reason to believe that they are operating 
very closely to point for which they were designed. The 
design of the boilers is set forth below in tabular form: 


[fol. 89] 

Ratios 



No. of 

Date of 

Length 

of 

I. D. 
of 

Leng. 

I. D. 
of 

Velocity 

I. d: 

of 

Company 

boilers 

purchase 

tubes 

tubes 

tubes 

tubes 

Tennessee Coal, 
Iron <fc R. R. 
Co., Fairfield, 
Ala. 

3 

7/12/24 

20'0" 

2.26" 

106 

470 

Kokomo Steel & 
Wire Co. , 
Kokomo, Ind. 

3 

3/27/26 

18'0" 

1.81" 

119 

442 

Buckeye Steel 
Castings Co., 
Columbus, 
Ohio. 

1 

8/18/26 

20'0" 

2.26" 

106 

307 

National Malle¬ 
able & Steel 
Castings Co., 
Sharon, Pa... 

1 

10/ 1/26 

20'0" 

2.28" 

105 

329 


90 It will be noted from the data appearing herein 
that with tube efficiencies ranging from 80 to 87 per 
cent, the per cent rating of the boiler ranges from 85 to 
117 with inlet gas temperatures of 1150 to 1505. This is 
excellent performance for waste heat boilers. 

WYMAX EATOX. 


Subscribed and sworn to, before me, this 29 dav of Sept., 
1927. 

[seal.] LOUIS T. SHERLEY, 

Notary Public. 
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[Stamp:] Mail Room, U. S. Patent OfficeL 

1927. | 

(Case No. 23,098.) 


Oct. 3, 


Division 46, Part of Paper No. 7. 

i 

Oct. 4 , 1927. 

In the United States Patent Office. 

I 

Div. 46, Room 233. i 

I 

In re Application of Frederick H. Willcox and John C. 
Hayes. Waste Heat Boiler. Serial No. 644,8l|6. Filed 
June 11, 1923. 

Affidavit. 

State of Illinois, 

Count if of Cook, ss: 

F. J. Westcott, being duly sworn, on oath states: 


I am an engineer of the Freyn Engineering Company, 
of Chicago, Illinois, and am very familiar with the seven 
commercial installations built according to the principles 
described in the patent application of Willcox and Hayes, 
Serial No. 644,816, filed June 11, 1923, covering Waste Heat 
Boilers. I have also studied the Bureau of Mines bulletin 
of record in said application and have familiarized myself 
thoroughly with the experiments described in said bulletin 
on pages 26 to 46. 1 also have a general familiarity with 
the remainder of said publication. 

I have prepared two plats, identified as Exhibit No. 1 
and Exhibit No. 2. Referring to Exhibit No. 1, I took as a 
basis for said exhibit the actual installation of a boiler in¬ 
stalled by the Freyn Engineering Company at the Rational 
Malleable & Steel Castings Company, at Melroie Park, 
Illinois, which plant was built in accordance with {he prin¬ 
ciples of the Willcox and Hayes application aforesaid. The 
data of said plant appear in the affidavit of Wynicjn Eaton 
accompanying this affidavit. The curve appearing on Ex¬ 
hibit No. 1 was arrived at by calculation, said calculation 
being based upon the data appearing in Mr.iEaton’s 
92 affidavit aforesaid. Curve #1 on Exhibit No. 2 was 
also prepared by calculation, said calculation being 
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based upon the data appearing in Mr. Eaton’s affidavit afore¬ 
said. Curve =±2 on Exhibit No. 2 was prepared from the 
table appearing on pages 38 and 39 of the Bureau of Mines 
publication of record in the Willcox and Hayes application 
aforesaid, tests 319 to 330 being considered, inasmuch as 
they involved the average gas temperatures entering the 
boiler tubes approximating 1200 degrees F. 

i ~ E. J. WESTCOTT. 

Subscribed and sworn to, before me, this 29 dav of Sept., 
1927. 

[seal.] LOUIS T. SHERLEY, 

Notary Public. 

(Here follow photolitliographed pages 93 to 98.) 

99 Under the circumstances, therefore, it is respeet- 

fullv submitted that the Examiner is entirelv unwar- 
* • 

ranted in assuming that with Kirke’s lire tube of 13/16 inch 
bore and 84 inch length, the entering temperature of the 
gases being 630° C. and the draught 2 1 i inches water (see 
Kirke’s provisional specification), a mean velocity of 40' 
per second is had. (See Kirke’s complete specification.) 
It is respectfully submitted that whether or not Kirke in 
his provisional and complete specifications is referring to 
the same conditions is entirely problematical, and a de¬ 
termination of that fact is quite beyond the realm of tables 
and formulae which are ordinarilv available to the engi- 
neering profession. As a corrclarv to this proposition, 
there is the further point that Kirke was dealing with a 

fire tube of a size considerablv less than a commercial size 

% 

for stationarv fire tube boilers, and even if it should be 
shown after extensive and accurate tests that there is some 
connection between the data in Kirke’s provisional specifi¬ 
cation and in his complete specification, still said data refer 
to a realm remote from the realm of commercial tube sizes 
for stationary fire tube boiler work. Expressed in other 
language, the combination of Kirke’s complete specification 
with his provisional specification is not a fair combination. 
Nowhere in Kirke’s complete specification does he state 
that his conclusions relative to the velocity of 40' per second 
are based upon the premises set out in his provisional 
specification. The provisional specification refers to an 
initial temperature of 630° C. (1166° F.), 13/16 inch bore, 
84 inches length and 2% inch water draught loss. As 
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Please find below a comm unication from the EXAMINER in 
charge of this application. 


0*0 ’ 1 




[ fc*Y*S ^328 j 



Wilkinson, Huxley, 

Byron L Knight, 

Pir3t Nat'1. Bank Bldg.,] 
Chicago, Illinois. 


CommistwwofPattnt*. Applicant: Frederick H. Wlllcox 

and Johjn C. Hayes 


Ser. No. 644,816j 
Filed June llj, 1925 

For Waste Heat Boiler. 


Responsive to amendment and affidavits f|iled 
Oct. 5, 1927. 

Additional reference made of record: 

"Engineering of Power Plants" by Fernald and 
Orrok, (T. J. 164 F 4) published by McGraw- 
Hill Book Co., K. Y., 1916, 1st Edition 
Copy of this book may be found in thje 
Scientific library of the Office. 

The names on the drawings have *;ot yet bjeen cor¬ 


rected. 


On reconsideration of this application a! 


Ind of the 


British patent to Kirke, the examiner is constrained to modify 
the position taken in the last Office action anentj the Kirke 
disclosure. 7/hlle it is true that the patent is slilent as to 
a critical velocity, the ratios stated by applicant in claim 


1 are deducible from the data and presoribed ratio 


Is in the 


British patent. In his Provisional Specification,! Kirke sets 
forth as his discovery that the length of the fire!-tube must 
bear a definite relation to the bore depending on it he velocity 
and temperature of the gases, and gives as a specific embodi¬ 
ment a boiler whose fire-tubes are 13/16" bore andj 84" length, 
the temperature of the gases being 1134°?., and thje draft 2 %* 
water. In the Cocnlete Soecif icatior. the minimum velocity is 


given a 3 40* per sec. Here we have all of the con 
forth in claim 1, viz., a boiler whose tubes are " 
in internal diameter'/ the ratio of length to diameter being 
103 to 1, ar.d the ratio of velocity to diameter "greater than 
300 to 1". It may be assumed that, as a matter ofj ordinary 


ditions set 
le33 than 3" 
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Judgment, in the operation of a waste heat boiler, thd blow¬ 
er would not be driven at that rate v/here the heat input into 
the motor exceeds the heat recovered thro the fire-tubes. It 
is well known that power required to operate a fan increases 

~ I 

! 

disproportionately to the increase in the amount of thd gases 
moved, and it could therefore be readily foreseen that an up¬ 
per limit in velocity, even though not taken no$e of blr Kirke, 
must exist. Certainly its existence would, in the operation, 
of the boiler, become apparent to the attendant watch!jig his 
various gauges in order to atsain maximum efficiency ijji running 
his boiler. 

On page 182 of •'Engineering of Power Plants", supra, 
the tables show that to move 12.2 cubic feet per minut^ per 
square inch of blast area requires 0.0004 horsepower, while 
to move 25 cubic feet requires .0031 horsepower and to move 
66.9 cubic feet requires .0630 horsepower. 

As to the precise ratio of velocity to tube diameter 
(375 to 1) stated in claim 2, it is held that the determination 
of the most suitable ratio would be only a.matter of experimen¬ 


tation and seemingly would be subject to some variation, de¬ 


pendent on the initial temperature of the gases. The Ijureau of 
Hines Bulletin on page 42 states that "For any boiler aind any 


initial temperature the velocity at which the true boiler ef¬ 
ficiency curve becomes nearly horizontal is perhaps approxi¬ 


mately the •»elocity at which eddying of the gas appearsj". 

It is therefore held that applicant is not prepared' 
to offer the public any instruction beyond that of the (Kirke 


patent, supplemented, if need be, by the above quotations from 


the 3ureau of Hines Bulletin and the "Engineering of Popar 
Plants". The claims are accordingly rejected on this girdund, 
and this rejection may be treated as final if desired. 
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NOV t -1928 


IN THE UNITED STATES PAT.jHT OFHLCS. PATENT OFFICE 


In re Application of } 

FREDERICK H. WILLCOX 
and JOHN C. HAYES, 

V.ASTE HEAT BOILER, 

Serial No. 644,816, 

Filed June 11, 1923. 



Div. 46 
Room 233 


Hon. Commissioner of Patents, 

Washington, D. C 

Sir:- 

In response to the Official action of M^y 28, 1928, 
applicants amend as follows: 


/ 


Page 7, after line 17, insert the following paragraph 


—The present invention is limited, 
of course, to stationary operation 
of boilers having tubes of commercial 
sizes.— 

---i_ 

Claim 1, line 1, before n fire n insert —[Stationary-"-* 

- i_ 

Line 2, after "are" insert —ojj" commercial 

size and—. 

— 

Line 6, before n veiocity rt inseift^—mean—. 
Claim 2, line 1, before "fire” insert —stationary—. 


Line 2, after "are" insert —o4 commercial 
size and—. 


Line 5, after n a n insert —mean!—. 


j 

Applicants have carefully studied the statements of 
the Examiner in the last Official action, and have {amended the 
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claims to. make it clear that the tubes referred to are tubes 

. / i 

of commercial size in stationary waste heat boiler practice. 


data which the Examiner has selected from the Kirke provi- 


The^ 

sional and complete specifications are outside of commercial 
fields, the smallest bore of boiler tube cited by tjhe American 
Society for Testing Materials being approximately 1.454 inches, 

whereas the Kirke experiments were carried on with fire tubes 

] 

having a bore of 13/16 inches. 

The Examiner has found it necessary in his rejection 
to select data both from the provisional Kirke specification 
and the complete Klrke specification, and to adopt the assump¬ 
tion that said data refer to one and the same installation. It 
is respectfully submitted that this assumption is not warranted. 
Mr. E. J. Westcott, who is an engineer of the Freyn aagineerxng 
Company, assignee of the present application, is very familiar 
with commercial installations of waste heat fire tube boilers 
and has access to the hand books, text books and publications 
commonly available to the engineering professions. He has care¬ 
fully studied these sources, and his study has failed to reveal 
data or formulae based on conditions involving the ^nali bore 
and other conditions referred to in Kirke*s provisional speci¬ 
fication. Mr. Westcott hao attempted to apply the formulae to 
which he has had access, and finds that it is almost impossible 
to calculate with accuracy the velocities set up in the experi¬ 
mental tube disclosed in the Kirke provisional specification. 

Ifi order to arrive at a determination of the velocities involved, 
it is, according to Mr. Westcott*s Judgment, necessary to have 
extensive and accurate tests. 

The above conclusions are based upon Mr. Westcott*s 


affidavit which is attached to and forms part of thi 


s amendment. 
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pointed out above, a fire tube of 13/16 inch bore js so small 
that data are not readily available to the engineering pro¬ 
fession showing the characteristics of gasj therein. 

100 The Examiner’s remarks relative to {lie initial 
temperatures are not deemed to be pertinent to the 

question herein involved, for the reason that the claims 
herein refer to mean velocities. It is quite possible under 
different conditions that though initial temperatures may 
vary, the mean velocities may be the same, mean velocities 
being functions of the initial and final temperatures. 

It is well recognized, of course, that a foreign patent in 
order to be an anticipation must comprise a full and com¬ 
plete disclosure without requiring questionable! assump¬ 
tions. It is respectfully submitted that the British patent 
to Kirke does not constitute a clear and unmistakable an¬ 
ticipation, and that said patent therefore falls as an antici¬ 
pation. 

Renewed consideration and allowance are respectfully 
requested. 

Respectfully submitted, 

WILKINSON, HUXLEY, BYRON & 
KNIGHT, 

Attorneys for Applicants. 
Chicago, Illinois, October 26, 1928. 

101 [Stamp:] Mail Division, U. S. Patent Office. Oct. 

31, ’28. 

(Case No. 23,098.) 

In the United States Patent Office. 

Div. 46, Room 233. 

In re Application of Frederick H. Willcox and John C. 
Hayes. Waste Heat Boiler. Serial No. 644,816. Filed 
June 11, 1923. 

Affidavit. 

State of Illinois, 

County of Cook , ss: 

E. J. Westcott, being duly sworn, on oath states: 

I am an engineer of the Freyn Engineering Company, 
Chicago, Illinois, and am very familiar with the commercial 
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installations built according to the principles described in 
the patent application of Frederick H. Willcox and John 
C. Hayes, Serial Xo. 644,816, filed June 11, 1923, covering 
Waste Heat Boilers. I have also studied the provisional 
and complete specifications disclosed by Percy St. George 
Kirke in his British patent Xo. 140,851. 

The provisional specification of Kirke refers, in part, 
to an experiment with a tube of 13/16" bore. I have at¬ 
tempted to determine the minimum commercial size of 

boiler tubes and have found that the American Societv for 

* 

Testing Materials has adopted a specification entitled 
“Lap-welded and Seamless Steel and Wrought Iron Boiler 
Tubes for Stationary Service, Serial designation A52-18, 
adopted 1915, revised 1918”. These specifications contain 
a table of tube data showing tubes ranging from 1%" to 6" 
outside diameter,. Data on the smaller of the above sizes is 
given on thicknesses of tubes ranging from Xo. 13 to Xo. 

9 B. w. g. Taking the 1%" tube with a thickness of 
102 Xo. 9 B. w. g. (equals .148"), it is readily calculated 
that the internal diameter is 1.454". 

Kirke’s provisional specification describes an experiment 
with a boiler having flues of 13/16" bore and 7' long, 
through which waste gases pass, having an entering tem¬ 
perature of 630° C. (1166° F.), and with a draft of 214" of 
water. I have attempted to calculate the velocity created 
in the above stated experimental tube. I have had access to 
the hand books, text books and publications commonly avail¬ 
able to the engineering profession. A study of these sources 
has failed to reveal data or formula? which are based on 
conditions pertinent to the above mentioned experiment. I 
have attempted to apply such formula? as have been pub¬ 
lished, which most nearly approximate the above condi¬ 
tions, and find np apparent relation between the velocities 
so calculated. I therefore conclude that it is impossible 
to calculate, with accuracy, the velocities set up in the ex¬ 
perimental tube disclosed by Kirke without extensive and 
accurate tests. 

E. J. WESTCOTT. 

Subscribed and sworn to, before me, this 27 day of Oct., 
1928. 

[seal.] | LOUIS T. SHERLEY, 

Chicago, Illinois. Notary Public. 

(Here follow photolithographed pages 103-109, inc.) 
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Please find below a communication from the EXAMINER in 
charge of this application, /n I . 


0Mlb.Mft.lM 

■.HW. 
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V FEB 16 1329 j } 


Q P 0 11 —*d -3 


or this application, q ~ f . \ j / 

'Jkonssur <d % . /j 

ll-,r ~ 3 ConbuiwMf »/ Palcnlt. Applicant: Tftllcox et !al 

«"-j . * 

’.Yilkinson, Huxley, Byron & anight, Ser. No. 644,816 j - mi 
First Nat*1. Bank Bldg., A Filed 11, 1$23 

Chicago, Illinois. For 7/aste Heat 3oiler. 


This is in response to amendment and affidavit 
filed Oct. 31, 1928. 

The patent to Layng, 951,191, Har. 8, 1910, Is 
added to the art of record. 

The amendment of the claims, by introducing the 

j 

words, "of commercial size", has rendered them indefinite. 

The well known "balloon tire" claims in the Putnam patent, 
1537879, which employed analogous phraseology, were, on this 
score, held vitally indefinite In the case of Steel Whjeel 
Corp. vs. Goodrich Hubber Co., 27 Fed.(2nd Ser.) 427-4^2. The 
claims are therefore rejected on this ground. 

Aside from this ground of rejection, and in Addition 
thereto, the rejection stated in the last Office letter Is 
still believed to be pertinent. It cannot be conceded that 
the standing of the disclosure in Eirke is affected by its 
having been made in a British patent. It is of course granted 
that any patent, whether domestic or foreign, may not, with 
propriety, be given a strained construction merely in order 
to anticipate a claim of another inventor. . The discloirure 
must be present in the patent; otherwise, the patent iu not 
anticipatory. A careful review of the position taken in the 
last Office action fails to persuade the examiner that this 
principle of law is therein violated. It still appear? to the 
eaa,niner that a boiler constructed and operated in accordance 


103 














f644,816-2 


Mo. 6335 

Treyn Engineering Company, Appellant, 
vs 

Conway P. Coe, Commissioner of Patents. 


with the teaching’ of the Kirke Provisional and Complete Speci¬ 
fications, especially-when supplemented by the Bureau of Hines 
Bulletin, would fall within the requirements of claim 1; and 
that, as to the more definitely stated ratio of claim 2, this 
is but a matter for empirical determination to suit the specific 
conditions of any given installation. The rejection, as stated 
in the last Office action, is accordingly repeated. 

A still further ground of rejection is the following: 

^ In a recent decision of the 3oard of Appeals in a 
case involving the designing of a suitable boiler for utilizing 
waste heat from industrial furnaces, it was held that the 
problem involved "nothing more than what is within the province 
of the skilled engineer, see I^ten vs. Washburn, C. D., 1919, 
p. 292". In discussing the above cited Layng patent, the 
Board stated: 

"The patent to Layng deals with the problem of 
using the waste gases from industrial furnaces for 
generating steam in a fire tube boiler and takes chre 
of the great volume of such gaseB by giving to them 
a high velocity through the fire tubes of the boiler 
by means of a fan. It is obvious that the gases may 
be given any velocity desired within the economical 
limits of fan capacity permissible as to consumption 
and cost of power. It only remained for the skilled 
engineer to design an effioient boiler for operation 
under the known conditions of the problem. The 
volume, temperature and density of the gas supplied 
by any given industrial furnace would be ascr.--tained 
by ordinary measurements." 

The critical velocity of the gases available for a 
given installation could be determined by experiment an^L 
"could be obtained by the use of the fan disclosed by Layng. 

It would then be necessary to fix on the differential temper¬ 
atures to be allowed at the entrance and outlet of the j’lre 
tubes and from this and the total volume of the gases i - ^ can 
be readily calculated what the area of the heat exchanging 
surface should be to effect the necessary drop in temperature 
of the gases. From a mere inspection of the mathematical 
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o 

formulae and'TT'R*'*, representing the circumference ajad 

cross sectional area of the tubes, it ir, apparent that t|ie 
heat exchange surface is greater in the tube of Bnall diameter 
and also that tne surface is directly proportional to thje length 
of tne tubes. These facts are distinctly stated in the bureau 
of Mines Bulletin No. 18 on pages 79-80. Tests are given there¬ 
in of four boilers having tubes of various diameters and lengths 
.Boiler #3 (Table on p. 26) conforms substantially 
to the stated ratio of the claims. In this boiler the length 
of tne tube was 16.125" and inside diameter .175", that to, 
a ratio of about 92 to 1, ?. 53 states that "increasing the 

length of flues beyond a reasonable limit does not pay". 

The Bulletin also points out on page 42, as quoted 
In the last Office action, that the maximum efficiency iB 
reached only when the gases are moving at critical velocity. 

In tne instant case the holding of the Board as 
made in the appealed case appliesj^ "?7ith the above facts 
t'/known or readily ascertained it is only necessary to fix the 

I 

i diameter and number of tubes which will be necessary to carry 


the known volume* of gases at the most efficient and economical 
velocity and this is v/hat must be and is determined by aay 
engineer in designing a boiler of a desired capacity". "The 
uosc efficient and economical velocity", according to th; 


Bureau of Mines Bulletin, is not had until eddying is developed. 

In harmony 'with the holding of the Board of Appeals 
in the appealed case, it is herein held that, in designing the 
boner of the present disclosure and prescribing the method of 
operation thereof, applicants have "exercised only the skLll of 
, the trained steam engineer. See Columbia Metal Box Co. jr. 

Kaloer, C. D., 1915, p. 210; McClain v. Ortmayer et al, jl.891, 

C. D., p. 532"Tne claims are further rejected on this ground. 


•examiner. 
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In re Application of 

FREDERICK H. ..ILLCOX^ 
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Serial No. 644,816, 

Filed June 11, 1923. 
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Div. 46 
Room 233 


Hon. Commissioner of Patents, 

Washington, D. C. 

i 

Sir:- j 

In response to the Official action of February] 16, 1929, 

i r) . 

applicants amend as follows: j 

Page 4, line 11, after the period insert the fallowing:‘ 



—The present invention, so ifar as 
applicants are aware, is applicable 
only to commercial sizes of t^ubes 
which range from 1-3/4 inches to 3 
inches in external diameter.4- 


Claims 1 and 2, line 2 of each, erase the insertion 


T, of commercial size and"; saajie lines, 
after "diameter" insert --an<jl more 
than 1-5/4 inches in diametei*—. 

Claim 1, line 6, change "said" (first occurrence) to 

- . -H- 

— the—; same line, after "second" 


insert —of said gases—. 


Add the following claim: 


—3. The method of operating a stationary fire tube 
boiler whose tubes are substantially 2-1/2 inches in diiimeter 
and the length of which tubes bears a ratio to internal diameter 
in excess of 75 to 1, which consists in flowing waste heat gases 
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i 

| 

through said tubes at a velocity such that the mean velocity 
per second of said gases to the internal diameter of $aid tubes 

j 

is greater than 300 to 1, whereby said velocity will develop 
whirls of saict hot gases to effect good contact of thd various 
component parts of said gases with the inner walls of said tubes 

i 

and holding said velocity below a figure at which the heat input 
into the motive means for setting up said velocity increases 
faster than does the neat recovered by said tubes.— 


ii £ j* A & £ £ 

Claims 1 and 2 have been amended to erase reference to 
commercial sizes and have been limited to tube sizes ranging 

between 1-3/4 inches and 3 inches, which are commercial sizes 

- -- - • I- - 

of boiler tubes at the present time. The objection relative to 
lack of definiteness no longer applies. Claim 3 has been added, 
which claim is drawn to tubes of substantially 2-1/2 inches in 
diameter. In using this term, applicants do not desijre to be 
limited to precisely 2-1/2 inches, but desire to have a fair 
range of equivalents of 2-1/2 inches. 

Applicants and their attorneys have carefully studied 
the paragraph starting near the bottom of page 1 of the Official 
action, but are not able to determine Just hov: the Examiner pro¬ 
poses to combine the British provisional specificatiojn to Lirke 
and the complete specification to Kirke. Expressed ijn other 
language, it is not clear to applicants how the Examiner car 
arrive at the conclusion that Kirke’s fire tube of 12j/16 incji 
bore and 64 inch length, the entering temperaturr of the gases 
being 630 degrees C. and the draft 2-1/4 .inches of water (see 
Xlrke’s provisional specification), is the sane tube ir. which 
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a mean velocity of 40 ft. per second is had (see Kirke*s complete 
specification)- As was pointed out in the remarks accompanying 
the last amendment, it is entirely problematical as to whether 
or not Kirke in his provisional and complete specificatipns is 
referring to the sane conditions, and the determination |of that 
fact is quite beyond the realm of tables and formulae which are 
ordinarily available to the engineering profession. 

It is respectfully repeated that Kirke, in dealing 
with a tube of 15/16 inch bore, is quite outside the reajln of 
the present invention. Inasmuch as the range of tube si|zes is 
definitely stated in the claims as they stand at present!, and 
inasmuch as Kirke clearly falls far outside of said range of 
tube sizes, Kirke fails as a reference. In this connection the 
Examiner is respectfully asked to carefully read the affidavit 
of S. J. V.estcott filed October 31, 1923, together with the re** 
marks accompanying the amendment filed that time. | 

Referring now to the Bureau of Ifines Bulletin] boiler 
o (table on page 26), to which the Examiner refers, ha? aD 
• reside diameter of .175 inches, a tube size which is fat* outside 
of the range of sizes definitely referred to in the claims. 

Referring nov. to the rejection based upon the holding 
of the Board of Appeals in another application, such a rejection 
is hard to discuss, inasmuch as applicants have no knowledge of 
the application referred to which was unfavorably passep upon 
by the Board. Of course, in every instance it is a matter of 
opinion whether design of something new involves only skill ox / 
involves the exercise of inventive faculties. In this connec¬ 
tion applicants submit an affidavit of E. J. Westcott w^iich 
clearly shows that in introducing the present invention, the 

; 

engineers of the assignee company were confronted with a prejudice 
against f^re tube boilers, few, if any, fire tube boilers having 
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beer, used for waste heat utilization purposes, and thej preference 
of engineers "being in favor of water tube boilers for jail pur¬ 
poses. As pointed out in said affidavit of E. J. West^ott,in 
the steel industry (in which the engineers of the assignee com¬ 
pany were devoting their energies) fire tube boilers epbodying 
the principles of the present invention have been introduced 
in goodly numbers, and have given such an excellent acjcount of 
themselves that almost all of the engineers of steel mjanufactur- 
ing companies are of the opinion that a fire tube boiljer for 

. 

waste heat utilization purposes is superior to the watjer tube 

boiler. As appears from Mr. Westcott’s affidavit, no ^>ther fire 

i ' ' 

tube boilers have been introduced in the steel industry for waste 
heat utilization purposes outside of those described in the 
present application; or, expressed in other language, bo fire 
tube boilers for waste heat utilization purposes have Jbeen in- 
troduced except those following almost precisely the fjire tube 
boilers installed under the engineering service of the Freyn 
Engineering Company and embodying the principles of the present 
invention. 

In view of the fact that fire tube waste healt boilers 
according to the present invention have won their way by their 
performance against a decided prejudice in favor of water tube 
boilers, it is thought that the invention should not be dismissed 
as amounting to mere skill. On the contrary, it is submitted 
that the present invention has involved such discretion and such 
a departure from accepted practice that invention of a high order 

I 

is involved. 

The Examiner is asked to carefully reconsider this ap¬ 
plication and to allow the claims as they now stand. 

Respectfully submitted, 

l^>li^ant^ L ;! 

- 4 - 
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(Case No. 23,098.) 

Division 46, Paper No. 11. 

May 24, 1929. 

In the United States Patent Office. 


Div. 46, Poom 233. 

In re Application of Frederick H. Willcox and 
Hayes, Jr. Waste Heat Boilers. Serial No. 
Filed June 11, 1923. 

Affidavit. 

State of Illinois, 

Countij of Cook y ss: 

E. J. Westcott, being duly sworn, on oath states: 

I am an engineer of the Freyn Engineering Com 
signee of the entire right, title and interest in the 
tion above identified. 

The Freyn Engineering Company is a company 
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John C. 
644,816. 


ste heat 
vices en- 
s. It is 


)any, as- 
applica- 

of engi¬ 
neers which has as an important part of its business the 
matter of design of boilers for utilizing the wa 
emitted from metallurgical furnaces and other de 
countered in industrial plants such as steel plant! 
part of the business of the Freyn Engineering Company to 
solve the problems of steel companies and other companies 
having waste heat to be utilized, and in the business of 
solving said problems said Freyn Engineering Company 
keeps in close touch with waste heat installation thijoughout 
the United States. 

As an engineer of said Freyn Engineering Company, 1 
am in close touch with the business of said company in solv¬ 
ing the problems above mentioned, and I am in a position 
to know about the waste heat utilizing devices employed bv 
the various steel companies in the United States. 

I am very familiar with the type of waste heat bbiler dis¬ 
closed in the Willcox and Hayes patent application Serial 
No. 644,816, and have read the affidavit of Wyman 
111 Eaton dated September 29, 1927, of record in said 
application. 
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The engineers of the Frevn Engineering Company, includ¬ 
ing myself, have long been convinced that for waste heat 
utilization purposes a fire tube boiler has decided features 
of advantage over the water tube boiler. In performing 
their engineering services, which services have been mostly 
in the steel industry field, the engineers of the Froyn Engi¬ 
neering Company have attempted to interest the various 
steel companies in the introduction of waste heat boilers 
embodying the principles disclosed in the Willcox and 
Hayes application Serial Xo. 644,816, aforesaid. The engi¬ 
neers of the Freyn Engineering Company have met con¬ 
siderable sales resistance due, in my opinion, to the histori¬ 
cal development of boilers for industrial purposes. 

In the years prior to the filing date of said Willcox and 
Hayes application, steel plants and other industrial plants 
were commonly equipped with fire tube boilers. According 
to mv information and belief, in the vears referred to few 

• 7 % 

if anv boilers were utilized in the reclamation of waste heat, 
those boilers which were used being direct fired boilers. 
Later the fire tube boiler went out of common use in steel 
plants as well as other industrial plants, and were replaced 
by water tube boilers. The engineers of steel plants and 
other industrial plants, due to the change in favor from fire 
tube boilers to water tube boilers, were decidedly predis¬ 
posed against the reintroduction of fire tube boilers either 
for direct firing services or for the utilization of waste 
heat. 

Inasmuch as the engineers of the Frevn Engineering 
Company were working among steel plants, most of their 
energies in overcoming the sales resistance referred to were 
devoted to the steel making industry. As a result of 
112 the confidence which the engineers of the Frevn Engi- 
neoring Company had in fire tube boilers employing 
the principles set forth in the Willcox and Hayes applica¬ 
tion aforesaid, said engineers of the Freyn Engineering 
Company have induced a number of steel manufacturing 
companies to install boilers embodying the principles of said 
Willcox and Hayes patent application. In the affidavit of 
Wyman Eaton of record in this application, a number of in¬ 
stallations of such waste heat boilers are enumerated. Since 
the time of said affidavit of Wyman Eaton, a number of 
other waste heat boilers have been installed within the 
United States under the engineering service of said Freyn 
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Engineering Company. Said other installations are as 
follows: 

Two (2) boilers—Continental Steel Corporation, Kokomo, 
Indiana; 

One (1) boiler—Buckeye Steel Castings Company, Co¬ 
lumbus, Ohio; 

Three (3) boilers—Youngstown Sheet & Tube Company, 
Indiana Harbor, Indiana. 

Since the installation of the waste heat boilers nfentioned 
in the affidavit of Wyman Eaton aforesaid, other companies 
have installed waste heat boilers following almost precisely 
the principles of said installations referred to in said affi¬ 
davit of Wvman Eaton. It is mv firm belief that said other 
installations referred to were a direct result of observation 
of said installations referred to in the Eaton affidavit. 

It is my belief that fire tube boilers for waste healt utiliza¬ 
tion purposes have not been adopted, except pejrliaps in 
rare instances, by any companies outside of the steel mak¬ 
ing industry. Among steel manufacturing companies, the 
fire tube boilers employing the principles as set forth in the 
Willcox and Hayes application aforesaid have outper¬ 
formed other boilers for waste heat utilization pur- 
113 poses. According to my information and belief, no 
steel company has installed a fire tube boiler for 
waste heat utilization purposes except those which operate 
under the principles set forth in said Willcox and Hayes 
application aforesaid. Expressed in other language, ac¬ 
cording to my information and belief, all of the fire tube 
waste heat boilers which have been installed in the United 
States by steel manufacturing companies since the filing of 
the Willcox and Hayes application aforesaid have a tube 
diameter of less than 3 inches and a tube length which bears 
a ratio to internal diameter in excess of 75 to 1, and are so 
operated that the waste heat gases pass through ^he tubes 
of said boiler at a velocity such that the ratio of ljiean vel- 
ocitv to internal diameter is greater than 300 to 1. 1 am 

firmlv convinced that most of the engineers of the steel 
manufacturing companies of the United States are now of 
the opinion that fire tube boilers of the type referred to in 
the Eaton affidavit and in this affidavit are more efficient 
than water tube boilers for waste heat utilization purposes. 

E. J. WESTCOTT. 
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Subscribed and sworn to, before me, this 20th dav of Mav, 
1929. 

MARGARET J. JENSEX, 

Notary Public. 

(Here follow photolithograpbed pages 114 and 115.) 

116 [Stamp:] Mailed Jan. 8, 1930. 

Department of Commerce, U. S. Patent Office, Washington, 

D. C. 

Before the Board of Appeals on Appeal. 

In re Application of F. H. Willcox et al. Serial Xo. 644,- 
816. Filed June 11, 1923. For Waste Heat Boiler. 

Examiner's Statement. 

This is an appeal from the action of the examiner finally 
rejecting the claims of this application. The claims are as 
follows: 

1. The method of operating a stationary tire tube boiler 
whose tubes are less than 3 inches in diameter and more 
than 1% inches in diameter and the length of which tubes 
bears a ratio to internal diameter in excess of 75 to 1, which 
consists in flowing waste heat gases through said tubes at 
a velocity such that the ratio of the mean velocity per sec¬ 
ond of said gases to the internal diameter of said tubes is 
greater than 300 to 1, whereby said velocity will develop 
whirls of said hot gases to effect good contact of tho va¬ 
rious component parts of said gases with the inner walls of 
said tubes and holding said velocity below a figure at which 
the heat input into the motive means for setting up said 
velocity increases faster than does the heat recovered bv 
said tubes. 

2. The method of operating a stationary fire tube boiler 

whose tubes are less than 3 inches in diameter and more 

than 1% inches in diameter and the length of which tubes 

bears a ratio to internal diameter of substantiallv 100 to 1, 

which consists in flowing waste heat gases through said 

tubes at a mean velocitv such that the ratio of said velocitv 

* * 

per second to the internal diameter of said tubes is sub¬ 
stantially 375 to 1, whereby said velocity will develop whirls 
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Applicant? • H. tfillmox et al 


Wilkinson, Huxley, 
Byron & Knight 
First Nat*l Bank Bldg., 
Chicago, Ill. 


Ser. No. 644,81^ 

Filed Jane lli, 1923 
For Waste He&t Boiler 


This is in response to Amendment and affidavit 
filed May 25, 1929. 

. 

The amendment of claims 1 and 2 has freed thejm from 
rejection as being vitally indefinite, and has rendered 
it a moot question whether the specific tube of thl 
Provisional Specification of British patent to Xlr^e 
is the sane'tube as that oontemp&ated in eonnectioji 
with the minimum mean velocity of 40* per tecthd 4 '. if the 
Complete Specification; for claim 1 as amended doe^ 
not fall within the dimensions stated in the Provisional 
Specification. While the range of ratios between |ongth 
and diameter of tube as specified;in the claims dois 
not exactly oafaclde with that of the patent,and while the 
minimum diameter of tube as claimed is greater than that 
mentioned in the patent, it is still believed that these 
are details to be determined by the steam engineer to suit 
the requirements in a given installation. The rejection 
of the claims on the British patent to Kirke as applied 
to oluim 2 in Office aotion of May 28, 1928, is therefore 
repeated. 

The further rejection of the claims as set forth 
on pages 2 and 5 of the last Office action has not, in 
the opinion of the examiner, been overcome, and it is 
also repeated. 

This aotion is made final. 

Exmalojar. 
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(Case fioj 22,098) 


c IN THE UNITED STATES PATENT OFFICE 

iU 


BEFORE THE BOARD OF APPEALS 
In re Application of 



OIVIS 


<J. s. 


Opc 9 1929 

PATENT OFFICE. 


Div. 46 
Room 223 


FREDERICK H. WILLCOX 
and JOHN C. HAYES, JR., 

. WASTE HEAT BOILERS, 

*r 

; Serial No. 644,816, 

> Filed June 11, 1923. 


A £ £ £ A i 

Hon. Commissioner of Patents, 

Washington, D. C. 

Sir:- 

We hereby appeal to the Board of Appeals from the 
decision of the Principal Examiner in the matter of <pur applica¬ 
tion for Letters Patent for Improvements in Waste Heat Boilers, 
Serial No. 644,816, filed June 11, 1923, which on Jujie 22, 1929, 
was rejected the second time. The following, are the points of 
the decision upon which the appeal is taken: 

(1) The Examiner erred in rejecting the cjLaims of 
this application on the British patent to Kirke of record. 

(2) The Examiner erred in rejecting the claims of 
this application on the grounds set out on pages 2 ancf 3 of the 
Official action of February 16, 1929. 


/ 


\ 
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of said hot gases to effect good contact of the various com¬ 
ponent parts of said gases with the inner walls of said 
tubes. 

3. The method of operating a stationary fire tube boiler 
whose tubes are substantially 2 Vz inches in diamleter and 
the length of which tubes bears a ratio to internal diameter 
in excess of 75 to 1, which consists in flowing wjjste heat 

gases through said tubes at a velocity suchjthat the 
~ * 

117 mean velocity per second of said gases to the internal 

diameter of said tubes is greater than 300 to 1, 
whereby said velocity will develop whirls of said ljot gases 
to effect good contact of the various component parts of 
said gases with the inner walls of said tubes and holding- 
said velocity below a figure at which the heat input into the 
motive means for setting up said velocity increases faster 
than does the heat recovered by said tubes. 

The references are: 

Layng, 951,191; 

Br. to Kirke, 140,851 of 1920; 

Bureau of Mines Bulletin #18, “Transmission of 
Heat into Steam Boilers”; 

“Engineering of Power Plants”, by Fergald and 
Orrok. 


The claimed invention is a method of flowing waste heat 
gases through a specially designed fire tube boiler. The 
claims are self-explanatory. 


Two grounds of rejection were taken based respectively 
on the British patent to Kirke, supplemented if need be 
by the Bureau of Mines Bulletin and the “Engineering of : 
Power Plants”, and on the holding that the method does 
not transcend the expected skill of the steam engineer. 

The British patent to Kirke is directed to tlje same 
problem as is the appealed case, namely, designing a waste- 
heat fire-tube boiler and prescribing a method of operation 
that will meet the requirements incident to the use of waste 
heat gases as a source of boiler heat. In the patent the 
length of the fire-tubes has a definite relation fo their 
bore depending on the velocity and temperature of the 
gases, the relationship to be ascertained by experiment. 
While the range of ratios between length and diaijieter of 
tubes as designated in the claims does not exactly poincide 
with that of the patent, and while the claimed minimum 
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diameter pf tube is greater than that mentioned in 

118 the patent it is held that these are details to be de¬ 
termined by the steam engineer to suit the require¬ 
ments in a given installation. 

As to the precise ratio of velocity to tube diameter (375 
to 1) stated in claim 2 it is held that the determination of 
the most suitable ratio would be only a matter of experi¬ 
mentation and seemingly would be subject to some varia¬ 
tion dependent on the initial temperature of the gases. It 
is well recognized that the heat transfer from flowing gases 
is accentuated bv the eddying of the gases. The Bureau of 
Mines Bulletin on page 42 states ‘‘for any boiler at any 
initial temperature the velocity at which the true boiler 
efficiency curve becomes nearly horizontal is perhaps ap¬ 
proximately the velocity to which eddying of the gas ap¬ 
pears”. 

With respect to the holding down of the velocity “below 
a figure to which the heat input into the motive means for 
setting up said velocity increases faster than does the heat 
recovered by said tubes”, it may be assumed that as a mat¬ 
ter of ordinary judgment in the operation of a waste heat 
boiler the blower would not be driven at that rate where the 
heat consumed in its operation exceeds that recovered 
from the waste heat gases. It is well known that power 
required to drive a fan increases disproportionately to the 
increase in the gmount of the gases moved, and it could, 
therefore, be readily foreseen that an upper limit in veloc¬ 
ity, even though not taken cognizance of by Kirke, must 
exist. Certainly ,its existence would, in the operation of the 
boiler, become apparent to the attendant watching his 
various gauges in order to attain maximum efficiency in 

V. % 

operating his boiler. 

119 On page 182 of the “Engineering of Power Plants” 
the table shows that to move 12.2 cubic feet per 

minute per square inch of blast area requires 0.0004 
horsepower, while to move 25 cubic feet requires .0031 
horsepower and to move 66.9 cubic feet requires .0630 horse¬ 
power. 

The second ground of rejection is fully set forth in the 
following excerpt from Office letter of Feb. 16, 1929: 


“In a recent decision of the Board of Appeals in a case 
involving the designing of a suitable boiler for utilizing 
waste heat from industrial furnaces, it was held that the 


FREYS ENG. CO. VS. C. P. COE, COMM ’r. 


63 


problem involved ‘nothing more than what is within the 
province of the skilled engineer, see Luten vs. Washburn, 
C. D., 1919, p. 292\ Tn discussing the above cited Layng 
patent, the Board stated: 

‘The patent to Layng deals with the problem of using 
the waste gases from industrial furnaces for generating 
steam in a fire tube boiler and takes care of tlije great 
volume of such gases bv giving to them a high velocitv 

through the fire tubes of the boiler bv means of a fan. It 

• * 

is obvious that the gases mav be given anv velolcitv de- 
sired within the economical limits of fan capacityipermis¬ 
sible as to consumption and cost of power. It only re¬ 
mained for the skilled engineer to design an efficient boiler 
for operation under the known conditions of the problem. 
The volume, temperature and density of the gas supplied 
bv anv given industrial furnace would be ascertained bv 
ordinarv measurements.’ i 


The critical velocitv of the gases available for a given 
installation could be determined by experiment and ‘could 
be obtained bv the use of the fan disclosed bv Layng. It 
would then be necessary to fix on the differential tempera¬ 
tures to be allowed at the entrance and outlet of the fire 
tubes and from this and the total volume of the ^ases it 
can be readilv calculated what the area of the heat dxchang- 
ing surface should be to effect the necessary drop in tem¬ 
perature of the gases. From a mere inspection of the 
mathematical formulae 2rrR 2 and ttR 1 ’, representing the cir¬ 
cumference and cross sectional area of the tubes, it is ap¬ 
parent that the heat exchange surface is greater in the tube 

of small diameter and also that the surface is directlv 

• 

proportional to the length of the tubes. These fgcts are 
distinctlv stated in the Bureau of Mines Bulletin Np. 18 on 
pages 79-80. Tests are given therein of four boilers having 
tubes of various diameters and lengths’. 

Boiler zr3 (Table on p. 26) conforms substantially to the 
stated ratio of the claims. In this boiler thd length 
120 of the tube was 16.125" and inside diameter .175", 
that is, a ratio of about 92 to 1. P. 53 states that 
‘increasing the length of flues beyond a reasonable limit 
does not pay’. 

The Bulletin also points out on page 42, as quoted in the 
last Office action, that the maximum efficiencv is Reached 
only when the gases are moving at critical velocity. 
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In the instant case the holding of the Board as made 
in the appealed case applies: 

‘With the above facts known or readilv ascertained it is 
only necessary to fix the diameter and number of tubes 
which will be necessary to carry the known volume of gases 
at the most efficient and economical velocity and this is 
what must be and is determined by anv engineer in design- 
ing a boiler of a desired capacity \ 

‘The most efficient and economical velocity’, according to 
the Bureau of Mines Bulletin, is not had until eddying is 
developed. 

In harmony with the holding of the Board of Appeals in 
the appealed case, it is herein held that, in designing the 
boiler of the present disclosure and prescribing the method 
of operation thereof, applicants have ‘exercised only the 
skill of the trained steam engineer. See Columbia Metal 
Box Co. v. Halper, C. D., 1915, p. 210; McClain v. Ortmayer 
et al., 1891, C. D., p. 532\” 

Respectfully, 

C. L. WOLCOTT, 
Examiner, Div. 46. 

121 Appeal No. 3939. Paper No. 15. 

Motion of Hearing. 


201a. 


Department of Commerce, United States Patent Office, 

Washington. 

Address only The Commissioner of Patents, Washing¬ 
ton, D. C. 

Feb. 28, 1930. 

Sir: 

The case of Frederick H. Willcox and John C. Hayes, 
Serial No. 644,816, will be heard by the Board of Appeals 
on the 18th day of March, 1931. 

The hearings will commence at 9:30 A. M. and as soon as 
the argument in pne case is concluded the succeeding case 
will be taken up. 

If any party, or his attorney, shall not appear when the 
ease is called, his, right to an oral hearing will be regarded 
as waived. 
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The time allowed for arguments is as follows: 

Ex parte eases, thirty minutes; 

Inter partes appeals: Interlocutory, thirty mii[iutes each 
side; final hearing, one hour each side. 

By special leave, obtained before the argument is com¬ 
menced, the time mav be extended. 

The appellant shall have the right to open ancfl conclude 
in inter partes cases, and in such cases a full andjfair open¬ 
ing must be made. 

Briefs in inter partes appeals must be filed in Accordance 
with the provisions of Rules 144 and 163. 

Respectfully, 

THOMAS E. ROBERTSON, 

Commissioner of patents. 

To Wilkinson, Huxley, Byron & Knight, First i T atl. Bank 
Bldg*., Chicago, Ill. 

122 Appeal No. 3939. Paper No. 16. 

Motion of Hearing. 

201a. 


Department of Commerce, United States Patent Office, 

Washington. 

Address only The Commissioner of Patents, Washing¬ 
ton, D. C. 

November 17, 1930. 


Sir: 

The case of F. H. Willcox and John C. Hayes (reassign¬ 
ment), Serial No. 644,816, will be heard by the Board of 
Appeals on the 19th day of January, 1931. 

The hearings will commence at 9:30 A. M. and as soon as 
the argument in one case is concluded the succeeding case 
will be taken up. 

If any party, or his attorney, shall not appear when the 
case is called, his right to an oral hearing will be: regarded 
as waived. 

The time allowed for arguments is as follows: 

Ex parte cases, thirty minutes; 


5—6335a 
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Inter partes appeals: Interlocutory and final hearings 
when no testimony has been taken, thirty minutes each side; 
final hearing when testimony has been taken, one hour each 
side. 

By special leave, obtained before the argument is com¬ 
menced, the time may be extended. 

The appellant shall have the right to open and conclude 
in inter partes cases, and in such cases a full and fair open¬ 
ing must be made. 

Briefs in inter partes appeals must be filed in accordance 
with the provisions of Rules 144 and 163. 

Respectfully, 

THOMAS E. ROBERTSON, 

C o m m is* i oner of Patent*. 

To Wilkinson, Huxley, Byron & Knight, First Natl. Bank 
Bldg, Chicago, Ill. 

123 [Stamp:] Board of Appeals, U. S. Patent Office, 

Jan. 19, 1931. 

(Case No. 23,098.) 

In the United States Patent Office. 

Before the Board of Appeals. 

Appeal No. 3939, Paper No. 17. 

Brief. 

Div. 46, Room 233. 

In re Application of Frederick H. Willcox and John C. 
Hayes, Ji:., Waste Heat Boilers, Serial No. 644,816, 
Filed June 11, 1923. 


Memorandum. 

This is an appeal from the action of the Primary Ex¬ 
aminer finally rejecting the three claims of this applica¬ 
tion. The three claims are as follows: 

1. The method of operating a stationary fire tube boiler 
whose tubes are less than 3 inches in diameter and more 
than 1% inches in diameter and the length of which tubes 
bears a ratio to internal diameter in excess of 75 to 1, which 
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cli tubes 
100 to 1, 
igh said 


consists in flowing waste heat gases through said tubes at 
a velocity such that the ratio of the mean velocity per 
second of said gases to the internal diameter of siid tubes 
is greater than 300 to 1, whereby said velocity will develop 
whirls of said hot gases to effect good contact of ^he vari¬ 
ous component parts of said gases with the innerj walls of 
said tubes and holding said velocity below a figurejat which 
the heat input into the motive means for setting up said 
velocity increases faster than does the heat recovered bv 
said tubes. 

2. The method of operating a stationary fire tube boiler 

whose tubes are less than 3 inches in diameter dnd more 

than I*';! inches in diameter and the length of wh 

bears a ratio to internal diameter of substantiallv 

* 

which consists in flowing waste heat gases thro 
tubes at a mean velocity such that the ratio of saicj velocity 
per second to the internal diameter of said tubes is substan¬ 
tially 375 to 1, whereby said velocity will develop whirls 
of said hot gases to effect good contact of the various com¬ 
ponent parts of said gases with the inner walls of said 
tubes. 

3. The method of operating a stationary fire tube boiler 
whose tubes are substantially 2% inches in diameter and 

the length of which tubes bears a ratio to internal 
124 diameter in excess of 75 to 1, which consists in flow¬ 
ing waste heat gases through said tubes at d velocity 
such that the mean velocity per second of said gases to the 
internal diameter of said tubes is greater than {300 to 1, 
whereby said velocity will develop whirls of said tot gases 
to effect good contact of the various component jparts of 
said gases with the inner walls of said tubes ancj holding 
said velocity below a figure at which the heat ii|put into 
the motive means for setting up said velocity Increases 
faster than does the heat recovered by said tubes. 


Subject Matter Involved. 

The instant application relates to the economical opera¬ 
tion of a fire tube boiler, the heating medium being waste 
gases. Bv the term “waste heat gases” is meant gases at 
the temperatures emitted by commercial devices such as 
furnaces and gas generators, which emit gases at relatively 
high temperatures after said gases have perforated their 
primary object of heating materials within said devices. In 
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practice these temperatures are commonly considered to 
range from 900° F. to 1500° F., although in less usual 
instances, as for example in gas practice, the waste heat 
temperatures may be as low as 800° F. and in heating fur¬ 
naces the waste heat gases may reach a temperature of 
2200° F. A fair average temperature for waste heat gases 
may be said to be approximately 1200° F. It has been 
found that the heat transfer between the waste heat gases 
referred to and the wall of a tire tube of a boiler is de¬ 
pendent upon the cross-sectional area of the tube and the 
velocity of the gas passing therethrough. A moderate in¬ 
crease of velocity in the gases over and above their speed 
as thev come from the furnaces or the like is of negative 
value, for the reason that while there is an increase in the 
volume of gas contacting with the surfaces, the time of con¬ 
tact is reduced. When the velocity of said gases reaches 
a certain critical point there is an abrupt rise in heat 
125 transfer caused bv the fact that frictional contact 
of the gas with the tube wall creates whirls, and a 
greater proportion of the gas is brought into contact with 
the heat transfer surface. The increase in velocity should 
not be carried too far, however, for the reason that the net 
heat recovery will drop off if said velocity is increased be¬ 
yond a certain point, to wit—the point at which the power 
expended in creating the velocity is in excess of the amount 
of heat recovered by reason of said velocity. The present 
invention concerns itself with the economical method of op¬ 
eration of a fire tube boiler of a commercial size. As ap¬ 
pears from the record of this application, the present 
invention is limited to boilers having tubes ranging between 
1% inches and 3 inches in diameter. 

Grounds of Rejection. 

According to the Examiner’s statement, the rejection of 
the claims in this application was based on two grounds— 

(1) The British patent to Kirke, supplemented if need 
be by the Bureau of Mines Bulletin and “The Engineering 
of Power Plants”; and 

(2) On the holding that the method does not transcend 
the expected skill of the steam engineer. 





69 


FREYN ENG. CO. VS. C. F. COE, COMM R. 


Relative to the First Ground of Rejection. 

It should be noted that the British patent to Kirke has 
to do with the design of a boiler. It was Kirke’s idea that 
to attain efficiency in a waste heat boiler the diameter of 
the tubes must have a definite relationship to their 

126 length. (See page 2 of Kirke’s complete specifica¬ 
tion, line 44, to page 3, line 5.) Kirke states on page 

3, lines 1 to 5, that in case the length of the tube is fifty 
times the internal diameter, the gases should pass through 
the tubes at a mean velocity of not less than 40 feet per 
second. These figures are repeated by Kirke on page 3, 
lines 9 to If), of his complete specification. If reference 
may be had to Kirke’s provisional specification for an idea 
of the size of tube with which he was concerned, it will be 
noted that a tube of 13/16 inch bore is referred to therein. 
Applicants take the position that there is no warrant for 
assuming that Kirke, in his provisional specification, in 
which he refers to a tube of 13/16 inch bore and 84 inch 
length, the entering temperature being 630° C. and the 
draft 2 , /4 inches of water, uses the same tube in which a 
mean velocity of 40 feet per second is had. (See Kirke’s 
complete specification.) As has been pointed out in the 
record of the present application, it is entirely problemati¬ 
cal as to whether or not Kirke in his provisional and com¬ 
plete specifications is referring to the same conditions, and 
the determination of that fact is quite beyond the realm of 
tables and formulae which are ordinarily available in the 
engineering profession. In this connection attention is 
respectfully invited to the affidavit of E. J. Westoott sub¬ 
mitted with the amendment filed October 31, 1928. It is 
therefore quite indefinite as to what, size of tube Kirke was 
dealing with in his complete specification, but if it be as¬ 
sumed that Kirke was dealing with a tube of 13/16 inch 
bore, it is perfectly clear that Kirke’s disclosure is quite 
outside the realm of the present invention. 

Referring to the Bureau of Mines Bulletin, Boiler No. 3, 
(Table on page 26), to which the Examiner refers, 

127 has tubes the inside diameter of which is .175 inches, 
a tube size which is far outside the range of sizes de¬ 
finitely referred to in the instant application. Referring 
to the curves of page 44 of said Bulletin, reference may be 
had to the curve marked 1200°, which curve is within the 
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range of what is known in the art as waste heat tempera¬ 
tures. It will be noted that the critical velocity of the gas 
in feet per second is approximately 120. Dividing 120 feet, 
that is—1440 inches, by the flue diameter, that is—.175 
inches, it will be clear that the ratio of velocity per second 
to tube diameter at a waste heat temperature of 1200° in 
the Bureau of Mines experiments equals approximately 
8230. It is true, of course, that the claims in the present 
application call for a velocity such that the ratio of said 
velocity per second to the internal diameter of the tubes is 
greater than 300 to 1. It is true, also, that the figure 8230 
falls within the realm of ratios greater than 300 to 1. How¬ 
ever, each of the three claims places an upper limit on the 
ratio of velocity per second to the internal tube diameter. 
For example, in Claims 1 and 3 there is the recitation of 


“holding said veloeitv below a figure at which the heat in¬ 


put into the motive means for setting up said velocity in¬ 


creases faster than does the heat recovered bv the tubes”. 


In Claim 2 the mean veloeitv is such that the ratio of said 
velocity per second to internal diameter of the tubes is sub¬ 
stantially 375 to 1. 


Reference may now be had to two blueprints marked 
“Exhibit Xo. 1" and “Exhibit Xo. 2”, which are copies of 
exhibits of record in this application, said exhibits having 
been submitted October 3, 1927. Said blueprints show 
curves which have been worked out bv the engineers 
128 of the Freyn Engineering Company, which is the 
assignee of the present application. Referring first 
to Exhibit Xo. 1, it will be noted that said exhibit shows a 


curve illustrating the variations of tube efficiency with tube 
lengths considering a tube of 1.81 inches internal diameter. 
From an inspection of said curve it will be noted that at a 
ratio of tube length to internal diameter of 75 to 1, the tube 
efficiency has reached a value of approximately 77 per cent. 
At a ratio of tube length to internal diameter of 100 to 1, 
the tube efficiency is increased to approximately 83 per 
cent. At a ratio of tube length to internal diameter of 119 

i ^ 

to 1, a tube efficiency of approximately 88 per cent is had. 
It will be clear from the curve appearing on Exhibit Xo. 1 
that the length of the tube is quite important in the con¬ 
sideration of the present invention. Applicants note, how¬ 
ever, that in the Bureau of Mines Bulletin (p. 44) the state- 



FREYN EXG. CO. VS. C. P. COE, COMM *R. 


71 


ment is made that tlie critical velocity varies with the di- 
ameter of tlie tubes, but apparently not with tlicfir length. 
This statement, in the Bureau of Mines Bulletin is not at 
variance with the recitation in the claims that tube length 
is an important factor in the present invention. ]The state¬ 
ment in the bulletin refers to the fact that the critical 
velocity apparently does not vary with the length of the 
tube. The claims in the present case are not concerned 
with the determination of what is a critical velocitv, but 
relate to an efficient and economical method of boiler opera- 

it will be 
length of 
at accord- 
uses rela- 
o of tube 
n 75 to 1. 


tion. From the curve appearing on Exhibit Xo. 1 
clear that in carrying out applicants’ method the 
boiler tube is quite important. It will be noted th 
ing to the curve on Exhibit Xo. 1 tube efficiencv 
tivelv abruptly in tubes which have a rat 
129 length to internal tube diameter of less tin 


The present applicants arc not concerned with tubes 


having a ratio of tube length to internal diamet 


than 75 to 1, which accounts for the recitation ih the first 


four lines of Claim 1 and similar recitations in 
claims. 


br of less 


the other 


Referring now to Exhibit No. 2, two curves are shown, 
of which curve irl illustrates the performance of a com¬ 
mercial installation of the present invention at the Xational 
Malleable & Steel Castings Company at Melrose Park, Illi¬ 
nois. Curve ±z 2 indicates the performance of the test 
boiler Xo. 3 as described in the Bureau of Mines Bulletin. 
The ordinates of curve #1 are in units of B. T. U.^ as shown 
at the left of Exhibit Xo. 2. The ordinates of curve ir2 are 
on a very much larger scale, as clearly indicated at the 
left of said Exhibit Xo. 2. The abscissae of both curves 
represent the ratio of velocity to internal tube diameter. 
From an inspection of curve #1, which corresponds to the 
commercial installation of the present invention, the net 
heat recovery increases rapidly as the ratio be 
locity and internal tube diameter increases front 
mately 300 to 1 up to a peak corresponding appr 
to 1600 to 1. After a ratio of 1600 to 1 has beei 


the net heat recovery rapidly drops off. The rising part of 
curve rrl represents the range contemplated in the present 
invention. It is this range which applicants have attempted 
to define by stating as one step of the invention “the flow- 


ween ve- 

approxi- 

oximatelv 

* 

i reached, 
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ing of waste heat gases through the tubes at a velocity such 
that the ratio of said velocity per second to internal di¬ 
ameter of the tubes is greater than 300 to 1, and holding 
said velocity below a figure at which the heat input into 
the motive means for setting up said velocity increases 

faster than does the heat recovered bv said tubes”. 

%• 

130 Curve #2, representing the performance of the Xo. 

3 test boiler, has been platted from the data of the 
Bureau of Mines Bulletin on pages 38 and 39. Tests 319 to 
330 are the ones that have been considered, because the 


initial temperature of the gas is approximately 1200° and 
consequently corresponds with waste heat practice. It will 
be noted from an inspection of curve #2 of Exhibit Xo. 2 
that the ratios of velocitv to internal tube diameter range 
from 3600 to 21,000. Inasmuch as the ordinates of curve 
#2 are platted upon a scale many times as great as the 
ordinates of curve izl, it will be clear that the performances 
represented by cprve #2 are far outside the realm of any¬ 
thing contemplated in curve irl. As a matter of fact, if 
ratios of velocity to internal tube diameter were used ap¬ 
proximating even the lowest figure contemplated by the 
Bureau of Mines, such a ratio would operate upon a falling- 
portion of curve; #1, giving results which fall quite out¬ 
side of the realm of applicants’ invention. 

The curves appearing on Exhibit Xo. 2 were prepared 
under the direction of E. J. Westcott, an engineer of the 
Freyn Engineering Company, assignee of the present ap¬ 
plication. Mr. Westcott’s affidavit is of record in this ap¬ 
plication, having been submitted with the amendment filed 
October 3, 1927. 

Applicants respectfully submit that the indefinite disclo¬ 
sures of the Kirke specifications, even if the provisional 
specification be taken as referring to the same conditions as 
the complete specification, fail to anticipate the present in¬ 
vention. The 13/16 inch tube referred to bv Kirke is so 


small that none of the tables available to the engineering 
profession gives any data relative to the performance 
thereof. (See affidavit of E. J. Westcott submitted October 
31, 1928.) The disclosure of the Kirke specifications can¬ 
not be bolstered up by the Bureau of Mines Bulletin, 
131 to which the Examiner has referred, nor does there 
appear to be anything in the “Engineering of Power 
Plants” which could bolster up the Kirke specification. It 
is submitted that applicants, inasmuch as they have made 
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an important improvement in a realm quite foreign to those 
investigated by either Kirke or the Bureau of Mines, have 
done a new thing which merits protection. 

i 

Relative to the Second Ground of Rejection. 

It is respectfully submitted that applicants’ method in¬ 
volves more than could be expected from an ordinary steam 
engineer. In this connection attention is respectfully in¬ 
vited to the affidavit of E. J. Westcott of record in this ap¬ 
plication. which affidavit was submitted May 23, [1929. In 
said affidavit it is pointed out that the engineers of the 
Freyn Engineering Company, in attempting to educate the 
steel industry in the advantages of waste heat in tire tube 
boiler operation, have met considerable sales resistance due 
to the historical development of boilers for industjrial pur¬ 
poses. As was pointed out by Mr. Westcott in hisi affidavit 
referred to, in the years prior to the filing date of flic Will- 
cox and Hayes application, steel plants and other industrial 
plants were commonly equipped with fire tube boilers. Few, 
if any, boilers were utilized in the reclamation of waste heat, 
the boilers referred to being direct tired boilers. Later the 
fire tube boiler went out of common use in steel plants as 
well as other industrial plants, and were replaced by water 
tube boilers. The engineers of steel plants and other in¬ 
dustrial plants, due to the change in favor from fire tube 
boilers to water tube boilers, were decidedly pre- 
132 disposed against the introduction of fire tube boilers 
either for direct firing services or for the utilization 
of waste heat. As a result of the confidence which the en¬ 
gineers of the Freyn Engineering Company, assignee of the 
present application, had in fire tube boilers employing the 
principles set forth in the present application, the engineers 
of the Freyn Engineering Company have induced a number 
of steel manufacturing companies to install boilers Embody¬ 
ing the principles of said application. As appeals from 
the affidavit of Wyman Eaton submitted October 13, 1927, 
the affidavit of E. J. Westcott submitted May 23, li])29, and 
the affidavit of A. J. Ebner submitted herewith, a total of 
34 boilers embodying the principles of the present inven¬ 
tion have been installed under the engineering supervision 
of the Freyn Engineering Company up to date. The cost 
to the customer of these installations was between i $15,000 
and $30,000 for each boiler. As was stated by Mr. Westcott 
in his affidavit submitted May 23, 1929, other companies 
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have installed \yaste lieat boilers following almost precisely 
the principles of the installations referred to in the affidavit 
of "Wyman Eaton submitted October 3, 1927. It is clear 
that said other installations referred to were a direct re¬ 
sult of observation of the installations referred to in 

the Eaton affidavit. As was stated bv Mr. "Westcott 

* 

in his affidavit submitted May 23, 1929. among steel manu¬ 
facturing companies the fire tube boilers employing the 
principles as set forth in the present application have out¬ 
performed other boilers for waste heat utilization purposes. 
As was stated by Mr. "Westcott in his affidavit referred to, 
no steel company has installed a fire tube boiler for waste 
heat utilization purposes except those set forth under the 
present application. Expressed in other language, accord¬ 
ing to Mr. Westcott’s information and belief, all of 
133 the tire tube waste heat boilers which have been in¬ 
stalled in the United States bv steel manufacturing 
companies since, the tiling of the present application have 
a tube diameter of less than 3 inches and a tube length 
which bears a ratio to internal diameter in excess of 73 to 
1, and are so operated that the waste heat gases pass 
through the tubes of said boiler at a velocitv such that the 
ratio of mean velocity to internal diameter is greater than 
300 to 1. 

In the face of the sensational success of the boilers oper¬ 
ating under the principles of the present invention, the 
Examiner does not seem to be warranted in holding that 
the method does not transcend the expected skill of the 
steam engineer. If the Examiner, in using the term ‘‘steam 
engineer" is referring to the ordinary artisan who works 
about a steam plant, he is ascribing a much greater degree 
of discretion to such artisan than is to be found in the 
ordinary steam plant. 

In connection with the second ground of rejection, the 
Examiner refers first of all to a decision of this Honor¬ 
able Board. Applicants have had no access to this decision, 
but assume that it is a decision affirmed by the Court of 
Customs and Patent Appeals in In re Kirke, 40 Fed. (2d) 
765. It is respectfully submitted that the facts as stated 
by the Court in In re Kirke arc quite different from the 
facts in the instant case. Referring to the first paragraph 
on page 766 of the report in Federal Reporter, the Court 
states— 
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“The specifications, drawings and claims of appellant do 
not give details as to the dimensions of the tubes to be 
used in his boilers. It is apparent, therefore, thjat the size 
is immaterial, except that these tubes must be straight and 
must be at least 50 times as long as their diameters.” 

In the instant case the size of the tubes is quit^ material. 

As called for in Claims 1 and 2, the tubcfs are less 
134 than 3 inches in diameter and more than 1% inches 
in diameter. In Claim 3 tlie tubes are substantially 
2VL* inches in diameter. Moreover, tlie length oij the tubes 
is in excess of 75 to 1 with reference to the internal diam¬ 
eter thereof, as recited in Claims 1 and 3. In dlaim 2 the 


compared 
, the pres- 
invention 
einbefore, 


length of the tubes is substantiallv 100 to 1 as 
with the internal diameter thereof. Unlike Kirkq 
ent applicants have defined the scope of their 
within definite limits, which, as pointed out hci 

are quite outside of the realm of the referenced cited by 

•/ 

the Examiner. Referring further to the In re jKirke de¬ 
cision, as reported in the Federal Reporter, andj referring 
particularly to the third paragraph on page 766, 
stated— 


the court 


“It is argued that these tests carried on with 
boilers ought not to be treated as references aga 
vice intended to operate in a commercial way. 
ing, however, is made by applicant that this fact} 
the result.” 


'miniature 
inst a de- 


No show- 
or affects 


record of 
\s accom- 
:1 remarks 
te present 


In this connection attention is invited to the 
the present application, particularly the remar 
panying the amendment filed July 1, 1926. In sai 
are recited data relative to a boiler according to t 
application and a boiler according to the Kirkc patent 
(In this connection it is noted that in the remarks referred 
to there was an error to the effect that the Kirke boiler had 
actually been installed.) Two boilers according to the 
present application had been installed at the Melrose 
Park, Illinois, plant of the National Malleable & Steel 
Castings Company. Said boilers had 276 2" tubes, 18' 0" 
long. A test on these boilers disclosed that when handling 
42,000 lbs. of waste gases per hour at 1305° F. entering 
temperature and 484° F. exit temperature, steam in the 
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amount ot 248 Boiler Horse Power was generated. 

135 Comparing this performance with the disclosure of 
Kirke, applicants have designed a boiler having the 

same heating surface and passing the same weight of gases 
at the same incoming temperature but at a velocity of 44.3 
ft. per second (greater than 40 ft. per second), which of 
course means a higher exit temperature. A 2" tube was 
assumed inasmuch as tubes of 13/16 inch diameter were 
not available commercially (as recited in Kirke’s provi¬ 
sional specification). The change from 13/16 inch to 2 
inches is considered to be a fair one, inasmuch as the 
dimensions according to the Kirke boiler were modified 
to come closer to the realm of the present invention and 
within the realm of commercial practicability. It was de¬ 
termined, as pointed out on page 7 of the amendment filed 
July 1, 1926, that according to the Kirke boiler 170 boiler 
horse power would be evaporated, whereas with the boiler 
according to the present invention 248 boiler horse power 
were evaporated. After allowing for the horse power re¬ 
quired to operate the fans of the two arrangements, there 
was a net advantage of the boiler embodying the princi¬ 
ples of the present invention of 66.75 boiler horse power. 
An advantage of over 66 boiler horse power over an in¬ 
stallation which would evaporate only 170 boiler horse 
power is, applicants submit, a most excellent showing, 
when it is considered that the dimensions of heating sur¬ 
face, the weight of gas per hour, and the inlet temperature 
of the gas were tfie same in each instance. The 2" tubes 
assumed in the boiler according to the Kirke patent are 
very much closer to the tubes preferred according to the 
present application than are the tubes recited in the Bu¬ 
reau of Mines Bulletin. Applicants submit that the su¬ 
perior showing of over 66 boiler horse power compared 
with the Kirke boiler, even assuming the Kirke boiler to 
be provided with 2" tubes, would be amplified if 

136 comparison were made with tubes having a diameter 
of .175 inches, as recited in the Bureau of Mines 

Bulletin. 


It is submitted, therefore, that applicants have made a 
very good showing that the hypothetical and theoretical 
showings of the Bureau of Mines publication and the Kirke 
patent are not proper references against the present ap¬ 
plication. It is also submitted that the conclusion on page 
87 of the Bureau of Mines Bulletin that 4 ‘the principle of 
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the rate of heat absorption developed by the experiments 
with small boilers holds good to a great extent with large 
boilers” does not apply in the present instance. The ex¬ 
perimenters whose work was discussed in the Bureau of 
Mines Bulletin were not concerned with the question of 
economy of operation, which question goes to the root of 
the present invention. Therefore, even if said experi¬ 
menters were correct in stating that the principle devel¬ 
oped by the experiments with small boilers holds good to 
a great extent with large boilers, such a statement has 
no applicability to the instant case. The present appli¬ 
cants were not concerned merelv with theoretical efficiencv 
of heat transfer between a gas and a tube, but ^ere con¬ 
cerned with the more practical problem of developing in¬ 
creased boiler horse power in a fire tube boiler having 
certain definite dimensions as recited in the claims. Ap¬ 
plicants have discovered that by flowing the waste heat 
gases through said tubes at a velocity such that the ratio 
of the mean velocity per second is greater than 300 to 1 
and holding said velocity below a figure at which the heat 
input into said motive means for setting up said velocity 

increases faster than does the heat recovered bv said 

* 

tubes, a very decided improvement in economy is accom¬ 
plished. 

137 It is respectfully submitted that the Examiner has 
confused the question of efficiency of heat transfer 
between a flowing gas and a tube with the question of 
economy in the operation of a fire tube boiler. 

Applicants have noted the holding of the Court of Ap¬ 
peals in the In re Kirke decision, that ‘‘the matter of com¬ 
mercial success should not be adverted to, where it is 
obvious that the claimant has disclosed no invention.” 
This statement can have no applicability in the present 
case, inasmuch as applicants have made an extensive 
showing that invention has been disclosed. Applicants de¬ 
sire to call the attention of this Honorable Boar(l of Ap¬ 
peals to the affidavit of E. J. Westcott filed May 23, 1929, 
to the effect that in addition to the 19 boilers referred to 
in the affidavit of Wyman Eaton filed October 3, jl927, six 
other boilers had been installed under the engineering- 
service of the Frevn Engineering Company, and that other 
companies have installed waste heat boilers following 
almost precisely the principles of the prior installations 
made by the Freyn Engineering Company under the dis- 
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closure of the present application. As pointed out in Mr. 
Westcott’s affidavit referred to, the fire tube boilers em- 
plovine; the principles set forth in the present application 
have outperformed othei* boilers for waste heat utiliza¬ 
tion purposes. Attention is also respectfully invited to the 
statement of Mr. Westcott in his affidavit referred to, that 
no steel company has installed a fire tube boiler for waste 
heat utilization purposes except those which operate under 
the principles as set forth in the present application. 

In controverting the statement of the Examiner that the 
present invention does not transcend the expected 
138 skill of the steam engineer, applicants desire to sub¬ 
mit the following. 

Since tho present invention has been in public use the 
boiler manufacturers of the United States have in all in¬ 
stances with which Freyn Engineering Company is familiar 
referred inquiries relative to waste heat boilers to said 
Freyn Engineering Company. It may be fairly assumed 
that the steam engineers of the boiler manufacturers of 
this countrv are skilled in their lines to a degree certainlv 
equal to and certainly superior to the skill of the ordinary 
worker in their arts. That the boiler manufacturers of 
this country realize the superior designs of the boilers of 
the Freyn Engineering Company embodying the principles 
of the present invention is clearly evidenced by letters re¬ 
ceived from various manufacturers. In this connection 
attention is invited to the following instances: 

(a) Under date of March 11, 1926, Mr. J. T. Daleher of 
the Federal Shipbuilding & Dry-Dock Company, a sub¬ 
sidiary of the United States Steel Corporation, wrote to 
the Andrew Steel Company, of Newport, Kentucky, a per¬ 
tinent portion of his letter reading as follows: 

“We recommend that your dealings be direct with the 
Freyn Engineering Company, 310 South Michigan Avenue, 
Chicago, Illinois, as we believe this company, with their 
past experience ,on waste heat boilers for open hearth fur¬ 
naces, are in a position to meet your requirements most 
advantageously and guarantee the most efficient boiler for 
vour service.” 


(b) Under date of February 23, 1927, the Walsh & Weid- 
ner Boiler Company wrote to the Carnegie Steel Company 
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at Pittsburgh, a pertinent portion of the letter reading as 
follows: 

“Replying to your letter of February 16th, regarding 
waste heat boilers for installation at No. 1 Open Hearth, 
Duquesne Works, your Serial ir2481, we wish to advise 
that owing to the special engineering features of this job 
and the desire to render the best possible service, we have 
approached the Freyn Engineering Co. of Chicago, who 
have agreed to submit you figures on the complete instal¬ 
lation incorporating our boilers therein.” 

139 (c) Under date of December 6, 1929, ^jr. J. H. 

('oilier of the Badenhausen Corporation, wrote to 
the Freyn Engineering Company, a pertinent portion ot the 
letter reading as follows: 


“We are just in receipt of a letter from Mr. Badenhausen 
advising us that he feels, since you have pioneered these 
waste heat boilers, that you are entitled to the benefits ot 
your work, to which the writer certainly agrees. What we 
would like to do would be to figure with you direct and would 
be pleased to do so if you will kindly furnish us with the 
necessary information. You, of course, know that our fa¬ 
cilities are adequate for handling as heavy work as this, 
which, of course, is the case with only a few boiler manu¬ 
facturers.” 

Purchasers of waste heat boilers must pay a premium to 

the Frevn Engineering Company tor boilers purchased 

from them, and this fact, it is submitted, is strong evidence 

that purchasers acknowledge that the waste heat boilers of 

the Freyn Engineering Company embodying the principles 

of the present invention involve principles transcending the 

skill of the ordinary worker in an industrial steam plant. 

Below is a list of boilers which have been sold within the 

last Year and a half: 

♦ 

I )ato of Number of 

Company. purchase. boilers. 

Timken Roller Bearing Co... A ray 31,1929 1 

Great Lakes Steel Corp.Sept. 9,1929 6 

Philadelphia Quartz Co..Jan. 13,1930 1 

Philadelphia Quartz Co. ot 

California . .July 24,1930 1 
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In explaining the statement that ])urchasers of boilers 
must pay a premium to the Frevn Engineering Company it 
may be stated that the Freyn Engineering Company is not 
a manufacturing company and must purchase its boilers 
from boiler manufacturing companies at the prices asked 
by said boiler manufacturing companies. The Freyn Engi¬ 
neering Company, in its price to its customers, neces- 
140 sarilv must add a premium for its service in the mat¬ 
ter. Purchasers of boilers embodying the principles 
of the present invention have been willing to pay this pre¬ 
mium, which fact, it is submitted, is unmistakable evidence 
that something, more than mere mechanical skill is involved 
in said boilers. A further significant fact is that the only in¬ 
stances of which Freyn Engineering Company is aware in 
which the principles of the present invention have been cop¬ 
ied without the consent of Freyn Engineering Company 
have been bv users of waste heat boilers who either through 
prior purchases of boilers from the Freyn Engineering 
Company or through observation of the operation thereof 
have been fully advised of the method recited in the instant 
application. These facts are supported in the affidavit of 
A. J. Ebner accompanying this memorandum. 


Conclusion. 

According to well settled practice, a foreign patent is to 

be measured onlv bv what is elearlv and definitelv ex- 

* • • * 

pressed in it. It is submitted that the Examiner is not war¬ 
ranted in basing assumptions upon vague allegations in the 
Kirke British patent, nor is the Examiner warranted in at¬ 
tempting to bolster up the generalities and vagaries of the 
Kirke British patent by the Bureau of Mines Bulletin. 
Though citation^ are hardly necessary to establish the fact 
that a foreign patent is to be measured as anticipatory, not 
bv what might have been made out of it, but by what is 
clearly and definitely expressed in it, nevertheless appli¬ 
cants desire to call the attention of the Honorable Board of 
Appeals to the decision in Carson v. American Smelting & 
Refining Co., 4 Fed. (2d) 463, in which the Court said 
(p. 465),— 

“A foreign patent is to be measured as anticipa¬ 
tory, not by what might have been made out of it, 


141 


81 


FREYN ENG. CO. VS. C. P. COE, COMM R. 


but by what is clearly and definitely expressed 'in it. An 
American patent is not anticipated by a prior foreign pat¬ 
ent, unless the latter exhibits the invention in | such full, 
clear, and exact terms as to enable any person skilled in the 
art to practice it without the necessity of makijig experi¬ 
ments. * * * In Westinghouse Airbrake Col v. Great 

Northern Ry. Co., 88 F. 2138, 31 C. C. A. 525, the cjourt said: 
‘The prophetical suggestions in English patents ox what can 
be done, when no one has ever tested by actual an^l hard ex¬ 
perience and under the stress of competition thp truth of 
these suggestions, or the practical difficulties in the way of 
their accomplishment, or even whether the suggestions are 
feasible, do not carry conviction of the truth of [these fre¬ 
quent and vague statements. ’ ” 

It is respectfully submitted that the Examiner has failed 
to appreciate the difference between the present applica¬ 
tion and the prior art, inasmuch as the Examiner has seem¬ 
ingly devoted his attention to the question of efficiency of 
heat transfer between the flowing gas and a tubcp, regard¬ 
less of the commercial question of economy involved in the 
power required to propel said gases. Neither Kii*ke nor 
the Bureau of Mines Bulletin contains any suggestion of 
applicants’ method of operating a fire tube boiler having 
tubes of the sizes recited in the claims, which pro 
decided economy above referred to. It is respect: 
mitted that the decision of the Primary Examiner should 
be reversed and that the three claims under final [rejection 
should be held to be patentable. 

Respectfullv submitted, 

‘WILKINSON, HUXLEY, BYRON & 
KNIGHT, ! 

Attorneys for Applicants. 

Chicago, Illinois, January 16, 1931. 


duces the 
ullv sub- 
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(Case Xo. 23,098.) 

In the United States Patent Office. 
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Before the Board of Appeals. 

Div. 46, Room 233. 

In re Application of Frederick H. Willcox and John C. 
Hayes, Jr. Waste Heat Boilers. Serial Xo. 644,816. 
Filed June 11, 1923. 


Affidavit . 


State of Illinois, 

County of Cook, ss: 


A. J. Ebner, being duly sworn, on oath states: 

I am a steam engineer in the employ of the Frevn Engi¬ 
neering Company of Chicago, Illinois, and since a date 
prior to June 11, 1923, have been in charge of the sales of 
waste heat boilers as disclosed in the application of Willcox 
and Hayes Serial Xo. 644,816. 

In my official capacity as above recited I have familiar¬ 
ized myself with the waste heat boiler situation in indus¬ 
trial plants and particularly with the steel plants of the 
United States. I am and have been in a position to know 
about inquiries which have been made by the various steel 
companies of this country relative to waste heat boilers. 
Since the invention disclosed in the Willcox and Hayes ap¬ 
plication Serial Xo. 644,816 has been in public use the boiler 
manufacturers of the United States have, in all instances 
with which the engineers of the Frevn Engineering Com¬ 
pany are familiar, referred inquiries relative to waste heat 
boilers to the Frevn Engineering Company. In my opinion 
steam engineers of the boiler manufacturers of this 


143 countrv are liighlv skilled in their lines, much su- 
perior to the ordinary mechanic or operator engaged 
in the manual operation of devices in a steam plant. 

In my judgment, the fact that all such inquiries as men¬ 
tioned hereinbefore have been referred to the Frevn Engi- 
neering Company is significant to show that the operation 
of the steam boiler as disclosed in said application Serial 
Xo. 644,816 involves considerably more discretion than can 
be expected of the ordinary worker in a steam plant. 
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In the files of the Frevn Engineering Company is a copy 
of a letter sent to the Frevn Engineering Company by Mr. 
J. T. Dalcher of the Federal Shipbuilding and Dry-Dock 
Company, a subsidiary of the United States Steel! Corpora¬ 
tion. Said letter bears date of March 11, 1926^ and was 
written to the Andrews Steel Company of Newport, Ken¬ 
tucky. A pertinent portion of said letter reads as follows: 

“We recommend that vour dealings be direct! with the 
Frevn Engineering Company, 310 South Michigan Avenue, 
Chicago, Illinois, as we believe this company, with their 
past experience on waste heat boilers for open hearth fur¬ 
naces, are in a position to meet your requirement^ most ad¬ 
vantageously and guarantee the most efficient boiler for 
vour service.” 


Under date of December 6, 1929, Mr. J. H. Collier of the 
Badenhausen Corporation wrote to the Frevn Engineering 
Company, a pertinent portion of the letter reading as fol¬ 
lows : 


“We are just in receipt of a letter from Mr. Badenhausen 
advising us that he feels, since you have pioneered these 
waste heat boilers, that you are entitled to the benefits of 
your work, to which the writer certainly agrees. What we 
would like to do would be to figure with vou direct find would 
be pleased to do so if you will kindly furnish usj with the 
necessary information. You, of course, know that our fa¬ 
cilities are adequate for handling as heavy wort as this, 
which, of course, is the case with only a few boiljer manu¬ 
facturers.” j 

144 In the files of the Frevn Engineering Cojnpany is 
a copy of a letter dated February 23,1927, ajddressed 
to the Carnegie Steel Company by the Walsh & jWeidner 
Boiler Company of New York. A pertinent parr of said 
letter reads as follows: 


“Replying to your letter of February 16th, regarding 
waste heat boilers for installation at No. 1 Open Hearth, 
Duquesne Works, your Serial £2481, we wish to advise that 
owing to the special engineering features of this job and 
the desire to render the best possible service, we have ap¬ 
proached the Freyn Engineering Co. of Chicago, who have 

i 
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agreed to submit you figures on the complete installation in¬ 
corporating our boilers therein.’ 

The Freyn Engineering Company is not engaged in the 
business of building boilers, and when said company sells a 
boiler it must buy said boiler from a boiler manufacturing 
company, paying the price asked therefor. The Frevn En¬ 
gineering Company adds to the price charged by the boiler 
manufacturing company a premium to pay for the service 
of the Freyn Engineering Company. In my judgment the 
fact that purchasers of boilers are ready and willing to 
pay this extra premium in order that they may purchase 
through the Freyn Engineering Company is significant to 
show that more, than ordinary skill and discretion is in¬ 
volved in the operation of the boilers referred to. 

I have read the affidavits of Wyman Eaton and E. J. 
Westcott of record in the application of Willcox and Hayes 
Serial Xo. 644,816, according to which affidavits a total of 
25 boilers have been sold by the Freyn Engineering Com¬ 
pany. Since the date of the last of said affidavits 9 more 
boilers have been sold by the Freyn Engineering Company, 
said 9 boilers being as follows: 


14"> I <>f Number of 

Company. purchase. boilers. 

Timken Roller Bearing Co.. . .May 31,1929 1 

Great Lakes Steel Corp.Sept. 9,1929 6 

Philadelphia Quartz Co..January 13,1930 1 

Philadelphia Quartz Co. 

of California. July 24,1930 1 

The cost to the customer of these installations was be¬ 
tween $15,000 and $30,000 for each boiler. 

In my official capacity with the Freyn Engineering Com¬ 
pany I have noted that certain steam plants have installed 
boilers embodying the principles of the Willcox and Hayes 
application Serial Xo. 644.S16 without the consent of the 
Freyn Engineering Company. In each of such instances, 
however, such unauthorized use has been bv users who 
either by prior purchases of boilers from the Freyn En¬ 
gineering Company or through observation of the opera¬ 
tion thereof have been fully advised of the method recited 
in the instant application. 

I am familiar \yith the comparative data recited in the 
record of the Willcox and Hayes application Serial Xo. 
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644,816 submitted with the amendment filed July 1, 1926, 
which comparative data referred to two boilers installed 
at the Melrose Park (Illinois) plant of the National Malle¬ 
able & Steel Castings Company, and a boiler in which the 
teachings of t he Kirke British patent of record in said Will- 
cox and Hayes application have been assumed. In the files 
of the Freyn Engineering Company are data ancj tables by 
means of which the engineers of the Freyn Engineering 
Company are able to accurately predetermine the per¬ 
formance of any fire tube waste heat boiler of commercial 
size which has been designed before said boileii is manu¬ 
factured, such predetermination being sufficiently accurate 
for commercial estimates and commercial guarantees. It 
is my opinion that the comparative data relative to 
146 the boilers at Melrose Park, Illinois, andjthe boiler 
according to the Kirke disclosure as recited in the 
amendment filed Julv 1, 1926, are substantiallv correct. 

A. J. ipBNER. 

Subscribed and sworn to, before me, this 16 daV of Janu¬ 
ary, 1931. 

HARRY G. CARLSON, 

Nof ary Public. 

My Commission Expires Mar. 30, 1932. 


(Here follow photolithographed pages 147 aijid 148.) 

149 [Stamp:] U. S. Patent Office, Board olj Appeals. 

Mailed Jan. 29,1931. j 

Appeal No. 3939. Paper No. 18. | 

OVT. 

In the United States Patent Office. I 

Before the Board of Appeals. 

Appeal No. 3939. j 

Ex parte F. H. Willcox and John C. Haves. 

Application for Patent Filed June 11, 1923. Serial No. 

644,816. Waste Heat Boiler. 

Messrs. Wilkinson, Huxley, Byron & Knight for appli¬ 
cants. 

An affidavit having been filed in this case sinse the ap¬ 
peal was taken, the application is hereby remanded to the 
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primary examiner, under the provisions of Rule 138, for 
reconsideration under tlie provisions of Rule 76 and for 
report to the Board of Appeals as to his conclusions 
thereon. 

M. J. MOORE, 

Assistant Com mission er, 

EUGENE LANDERS, 

Exa m i ne r-i n-C h ief , 

P. P. PIERCE, 

E xa m in er-in-Chi ef , 
Board of Appeals. 

January 29, 1931. 


150 Paper No. 19. 

Department of Commerce. 

United States Patent Office, Washington, D. C. 


Div. 46, Room 233. Tay/s. 

Before the Board of Appeals on Appeal. 


Application of Frederick Ii. Willcox et 
644.816. Filed June 11, 1923. 
Boiler. 


al. Serial Number 
For Waste Heat 


Supplemental Examiner's Statement. 

This case has been remanded to the primary examiner 
under the provisions of Rule 13S for reconsideration under 
Rule 76 of a certain affidavit filed after the appeal was 
taken. 

The affidavit has been carefully considered. It points 
out that the Freyn Engineering Company, assignee of this 
application, is recognized as an authority on matters per¬ 
taining to waste heat boilers and that it is frequently con¬ 
sulted by those wishing to avail themselves of the training 
and experience of the engineers employed by that company 
in matters relating to waste heat boilers. These facts are 
intended to show that the construction and operation of 
waste heat boilers are matters bevond the realm of en- 

i • * , 

gineering design or mechanical skill and indicate that 
invention was required to produce the device defined in the 
appealed claims. 

The affidavit also states facts relating to commercial suc¬ 
cess of the device with the idea that commercial success 
tends to indicate that invention is involved. 
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151 In the examiner’s statement in answer to the ap¬ 
peal the examiner referred to a decision of the Board 

of Appeals in an application for a waste heat boilbr involv¬ 
ing substantially the points as those in this casej In that 
case the Board affirmed the examiner and the decision of 
the Board in that case has since been affirmed byitlie U. S. 
Court of Customs and Patent Appeals in the decision In 
re Kirke, 40 F. (2nd) 765; 398 0. G. 353. In the Iyirke case, 
the device was a waste heat boiler very similar tb the one 
in this case and the questions involved were the! same as 
in this case, i. e., whether the difference oveij the art 
amounted to more than engineering design, and! whether 
commercial success was a true indication of the presence 
of invention. The court held that onlv design was involved 
and that commercial success is not conclusive evidence of 
invention. It is believed that this case is on all fours with 
the Kirke case and after considering the affidavit the ex¬ 
aminer sees no reason for changing his views as expressed 
in the statement of Jan. 8, 1930. 

Respect full v submitted, 

M. TAYLOR, 

Examiner. 

152 [Stamp:] Board of Appeals, U. S. Patent Office. 
Feb. 16, 1931. 

[Stamp:] Mail Division, U. S. Patent Office. Feb. 
16, ’31. 

Appeal No. 3939. Sup. Brief. Paper No. p0. 

In the United States Patent Office. 

Before the Board of Appeals. 

Div. 46, Room 233. 

In re Application of Frederick H. AYillcox and John C. 
Hayes, Jr. Waste Heat Boilers. Serial No. 644,816. 
Filed June 11, 1923. 


Supplemental Memorandum. 

Applicants Willcox and Hayes have noted the Supple¬ 
mental Examiner’s Statement mailed February 6, ;L931, and 
desire to reply briefly thereto. 

It is noted that the substance of said Supplemental Ex¬ 
aminer’s Statement is that in the Examiner’s opijiion this 
case is on all fours with the Kirke case reported in 40 Fed. 
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(2) 765. Applicants desire to call attention to page 11 of 
their original Memorandum before the Board of Appeals, 
with particular reference to the quotation from the first 
paragraph on page 766 of the report in the Federal Re- 
porter, reading as follows: 

‘‘The specifications, drawings and claims of appellant do 
not give details as to the dimensions of the tubes to be 
used in his boilers. It is apparent, therefore, that the size 
is immaterial, except that these tubes must be straight and 
must be at least 50 times as long as their diameters.” 

i 

In the last line of page 11 and the first eleven lines of 
page 12 of the original Memorandum, it has been pointed 
out that the present case clearly distinguishes from the 
In re Kirke decision with respect to the words quoted. 

Applicants desire also to call attention to page 12 of 
their original Memorandum, with particular reference to 
the quotation from the third paragraph of page 766 
153 of the Federal Reporter referred to, reading as fol¬ 
lows : 

“It is argued that these tests carried on with miniature 
boilers ought not to be treated as references against a de¬ 
vice intended to operate in a commercial way. No show¬ 
ing, however, is made by applicant that this factor affects 
the result.” 

In the lower half of page 12 of the original Memorandum, 
page 13, and the first two lines of page 14 of said original 
Memorandum it is pointed out how the present case dis¬ 
tinguishes from the Kirke decision with regard to the 
words quoted immediately above. 

The Supplemental Examiner’s Statement seems to be 
limited to a discussion of the Examiner’s opinion that the 
present case is on all fours with the Kirke decision, and 
it is submitted that the discussion in applicant’s original 
Memorandum clearly shows the Examiner's ground as set 
out in the Supplemental Examiner’s Statement to be un¬ 
tenable. 

Respectfully submitted, 

WILKINSON, HUXLEY, BYRON & 
KNIGHT, 

Attorneys for Applicants. 

Chicago, Illinois, February 13, 1931. 
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154 [Stamp:] U. S. Patent Office, Board of j Appeals. 

Mailed Mar. 6, 1931. 


OVT. 


Appeal Xo. 3939. Paper No. 21. 


Decision. 


Hearing: January 19, 1931. 


In the United States Patent Office. 

i 

! 

Before the Board of Appeals. 

Ex parte F. H. AV ill cox and J. C. Hayes, 


Appeal Xo. 3939. 

Application for Patent Filed June 11, 1923. 

044,81(5. Waste Heat Boiler. 


ferial Xo. 


Messrs. Wilkinson, Huxley, Byron & Knight for appli¬ 
cants. 

This is an appeal from the decision of the Prijnarv Ex¬ 
aminer finally rejecting claims 1, 2 and 3. 

Claim 1 is illustrative and reads as follows: 

1. The method of operating a stationary fire tube boiler 
whose tubes are less than 3 inches in diameter knd more 
than 1 % inches in diameter and the length of which tubes 
bears a ratio to internal diameter in excess of 75 to 1, which 
consists in flowing waste heat gases through said, tubes at 
a velocity such that the ratio of the mean velocity per sec¬ 
ond of said gases to the internal diameter of said tubes is 
greater than 300 to 1, whereby said velocity will develop 
whirls of said hot gases to effect good contact of the vari¬ 
ous component parts of said gases with the inner walls of 
said tubes, and holding said velocity below a figure at 
which the heat input into the motive means for setting up 
said velocity increases faster than does the heat recovered 

bv said tubes. 

•* 

The references relied upon are: 

Layng, 951,191, Mar. 8, 1910; 

Kirke (British), 140,851, of 1920; 
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155 Bureau of Mines Bulletin #18, “Transmission of 

Heat into Steam Boilers’’; 

“Engineering of Power Plants” by Fernald and 
Orrok. 

The claims are drawn to a method of operating a sta¬ 
tionary lire tube boiler. The boiler is shown at 28 in Fig. 
1, and the steam generated therein passes through the pipe 
29 to the superheater 26. Waste gases from industrial 
furnaces shown at 11 and 12 pass through the superheater 
tubes and then through the lire tubes of the boiler. A 
motor operated suction fan 34 is employed for increasing 
the draft and it discharges the gases through the pipe 36 
to the chimney 20. 

This method of operation is disclosed in the British pat¬ 
ent to Kirke in which the hot gases pass first over the 
superheater tubes g and then through the fire tubes h of 
the boiler. A motor driven fan c is used for increasing 
the draft and it discharges through the pipe k into the 
chinmev i. 

V 

Applicants attempt to distinguish their method, as de¬ 
fined, for instance, in claim 1, from the method disclosed 
in Kirke bv stating that the tire tubes are less than 3 inches 
and more than 1% inches in diameter, that the length of 
the tubes bears a ratio to their internal diameter in excess 
of 75 to 1, and that the velocity of the gases per second 
bears a ratio to tfhe internal diameter of the tubes which is 
greater than 300 to 1. This claim also includes the step of 
holding the velocity below a figure at which the heat input 
into the motive means for setting up the velocity increases 
faster than does the heat recovered by the tubes. 

156 The Kirke patent fully discloses the desirability 
of using tubes of excessive length as compared with 

their internal diameters. In lines 23 and 24 of page 5 it 
states that the tubes h may have a length 125 times their 
internal diameters. This patent further discloses that it 
is desirable to pass the gases through the tubes at high 
velocity. It states that under no circumstances should a 
velocity less than 40 feet per second be employed. 

The ratio of length to internal diameter specified in the 
appealed claims is fully disclosed in Kirke. The particular 
diax neters specified in the claims are not disclosed in 
Kirke but we see no invention when operating under the 
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principles^disclosed by Kirke in selecting tubes which are 


found., to have diameters giving the best results. 


Kirke 


Bureau 
^r is in¬ 


does not disclose definite velocities which are quite so 
high as those stated in the claims but as pointed out by 
the examiner, it is well known as disclosed in the 
of Mines Bulletin that the efficiency of heat transf 
creased by using a velocity sufficiently high to caujse eddy¬ 
ing of the gases. It is believed that the selection of [the par¬ 
ticular velocities specified in the claims amounts to |io more 
than a change in degree over Kirke and is without] patent- 
able significance. 

The examiner further points out that the amiount of 


power consumed to produce a draft increases muc 


1 faster 


than the draft produced as disclosed by the table on page 
182 of “Engineering of Power Plants.” We agree with 
his conclusion that it amounts only to good judgment and 
not invention to refrain from producing suclji a high 
157 velocity that the additional heat recovered in the 
boiler would not equal the additional heat input in 
the motor. 

After careful consideration of applicants’ brief and the 
affidavits of record, we are persuaded that the Appealed 
claims at the most state no more than what might reason¬ 
ably be expected of the man skilled in the art dnd con¬ 
versant with the knowledge contained in the references 
relied upon by the examiner. 

The decision of the examiner is affirmed. 

M. J. MOORE j 

A ssis t ant Co m mis si o n e r, 
EUGENE LANDERS, 

Examiner-in-Chie\ 

P. P. PIERCE, 

Examiner-in-Chief , 

Board of Appeals. 

March 6, 1931. 


1 ’ 
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158 #22. 

Department of Commerce, United States Patent Office, 

Washington. 

Address only The Commissioner of Patents, Washing¬ 
ton, D. C. 

Ex parte Frederick H. Willcox and John C. Hayes. Serial 
Xo. 644,816. Filed June 11, 1923. Waste Heat Boiler. 

Notice of Suit Under Section 4915 R. S. 

A suit in Equity under Section 4915 R. S., entitled Freyn 
Engineering Company, Plaintiff, vs. Thomas E. Robert¬ 
son, Commissioner of Patents, Defendant, Equity Xo. 
53,361, involving this application, was filed on September 
3. 1931, in the Supreme Court of the District of Columbia. 

T. A. HOSTETLER, 

Solicitor. 
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PROVISION AT, SPECIFICATION. 

Improvements in Waste Heat Boilers. ! 

i 

I. I’kkcy St. (iKok<.k Kirkk, M.A., A.M.I.C.K., of Parlinjment Mansions, 
Victoria Street, Westminster, S.W., Engineer, do hereby declare the nature of 
this invention to be as follows: — 

I have discovered that in waste heat toilers of the firjMuto type the 
temperature of the hot gases supplied to the toiler can to reduced in the tube 
to a few decrees above that of the steam or water, provided the length of the 
tire-tubes has a definite relation to their tore depending: on the velocity of the 
gases passing: through the tubes and on the temperature of tlile gases entering 
ilie tubes. This relationship can be ascertained by experiment, for instance 1 
10 have found that with gases at a temperature of H30° C. a tjuto of inch 
bore and 7 feet long will sufficiently reduce the temperature of the gases drawn 
through the tube with a draught of inches of water. 

Aly invention relates to a waste heat toiler comprising an i|ilet chamber for 
gases at one end and an outlet chamtor for gases at the other end, these chambers 
1 6 being connected together by fire-tubes the draft through winch is preferably 
produced by a fan. The degree of draught and number and jxire of the tubes 
having toen determined, ihe necessary heating surface is supplied bv making 
the fire-tutos of such length relative to the selected bore that the temperature 
of the gases entering the outlet products chamber is reduced to a few degrees 
20 above the temperature of the water surrounding the tubes. In this manner a 
firc-tubc waste he;\t boiler of maximum efficiency and minimum! cost is obtained. 

Another feature of ihe invention is the provision in the injlet chamber of a t 
superheater over which the hot gases pass tofore entering the toiler fire-tul>es. 

A further feature of the invention is the protection of thei inlet tube plate 

26 above the water level, either by protecting plates or by fixing on the inlet 

products chamber only where the tube plate is protected by water. 

Dated this 29th day of November, 1918. 

ABEL & JMRAY, | 

Agents for the Applicant. 

30 30, Southampton Buildings, Holborn, W.C. 2. 
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tubes which communicate with the maiu tubes 
chamber. 


through an intermediate products 


•1. A superheater in the intermediate products chamber referred to in Claim 2. 

4. Constructing the return or supplementary tubes referred to in Claim 2 of 
smaller total sectional area through them than that through the riiaiu tubes, for 5 
ihe purpose set forth. 

b. A waste heat hoi lei having the features referred to in anv of the preceding 
claims, wherein the inlet tube plate is protected from burning either bv limiting 
me inlet products chamber to the level of the water in the l>o ler, or by an 
auxiliary plate protecting that part of the first-named plate which is above 10 
me water level. 


Dated this 29th dav of Mav, 1919. 


A DEL £ IMRAY, 

■H), Southampton Buildings, London, W.C. 2, 

Agents for the Applicant. 15 

Jtedhill: Printed for His Majesty’s Stationery Office, by Love & Malccmson, Ltd.—1920. 
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COMPLETE SPECIFICATION. 

Improvements in Ifraste Heat Boilers. 

1, Percy St. G*oh(;e IviRKK.-of Parliament Mansions. Victoria Street, West¬ 
minster, S.W., Engineer, do hereby declare the nature of thi^ invention ami 
in what manner the same is to be performed, to be particularly described and 
ascertained in and bv the following statement: — 

Waste heat boilers used in conjunction with internal combustion engines 
hare been made of the fire-tube type, and it has been proposed io use this type 
in conjunction with industrial furnaces operated with a draught. There are, 
however, certain difficulties, which are not overcome by the introduction of 
packing into the fire-tubes. 

The main difficulty is in connection with the large volume of gases to he 
dealt with, rendering necessary. Under known practice, drums of jprohibPive cost 
owing to their large diameter if the sensible heat is to be extracted from the 
gases with any regard to efficiency. 

The initial temperature of the gases varies from about 410° Cj. in the case of 
» regenerative furnace to 1000° C. in some non-regenerative j furnaces. In 
common cases the temperature is between 450° and 650° C. 

It i* obvious that the temperature of the gases leaving the boiler will be hotter 
than the liquid being heated and if s*eam is generated at any pressure a very 
large proj>ortion of the sensible heat contained in thf gases \v[ill still be left 
after passing through the boiler, a proportion of which heat jean be further 
recovered in a feed water heater. 


10 


15 


20 


y happens that 
generated in 


When the initial temperature of the gases is low it frequent 
more water can he heated in the feed water heater than can be) 
steam in the boiler, and consequently it becomes important to cause as much o; 
the available heat as possible to generate steam in the boiler, thereby reduci;.^ 
the amount available for the feed water heater; in other words the boiler should 
lie of high efficiency, whether a feed water heater is used or nol}. 

The first consideration with reference to this efficiency is the fraught through 
the boiler. The volume of the gases which the boiler has to‘handle in unit 
time determines the sectional area through the tubes and tiis in its turn 
determines the diameter of the boiler For a given volume and temperature of 
gases to be handled, therefore, the only way to reduce the diameter of the boiler 
is to increase the velocity of the gases through the tubes, so that a smaller cross 
sectional area will suffice. If the boiler is to be efficient, howevjer, this reduced 
sectional area must be. compensated by greater length of jtube, and the 
temperature of the gases leaving the tubes must he much lower than will suffice 
to produce a natural draught. It follows that a mechanical draught must be 
used. 

\\ ith regard to the length of the tubes, the magnitude of the induced draught 
having been deteimiiued the length must depend on the temperature of the 
gases entering the tubes. . ! 

A boiler of this kind may be regarded as efficient if the ga^es have a high 
initial temperature and leave the tubes at a temperature in thef neighbourhood 
of 100° C. above that of the water in the boiler. I have foupd that in order 
to attain such efficiency, the diameter of the tubes must have a certain relation¬ 
ship to their length. Thus, when the length is 90 times the internal diameter 
the following results may he expected:— j 


2a 


30 


35 

t 

l 


40 


45 


Draught expressed in inches of water. 
'Temperature of gases entering the tube. 
Excess of temperature of gases leaving the 
tube over that of water in the boiler. 

____ 165 


1 1 j 4 

472° C. (flaxnje) 500° C. 

64° C. 110° C. 112° C. 
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When the ratio of length to diameter is diminished the efficiency falls off, 
but* there is still considerable advantage in the boiler as compared with the . 
water tube boiler used for .the same purpose, when the length isi 50 times the i 
internal diameter, provided that the phases pass through the tubies at a mean 
5 velocity of not less than 40 feet per second. \ 

The length of the tubes may. however, he reduced even below this limit, if 
the temperature of the gases entering the tubes he reduced by means of a super¬ 
heater placed before the entrance to the tubes. 

My invention consists in a horizontal or vertical waste heat boiler for use 
10 with industrial furnaces comprising a boiler of the tire-tube type and mechanical 
means for producing a draught through the tubes such that thje gases travel 
through them at a mean velocity of not less than 40 feet per second, efficiency 
being attained by making the length of the tubes not less than joO times their 
internal diameter or by inserting a superheater at the entrance! to the tubes, 
15 or by both expedients. | 

The accompanying, drawing shews in longitudinal sectional elejvaiion a waste 
heat boiler intended for use with soaking pits and constructed according to the 
invention. 

The boiler comprises an inlet products chamber a and an Outlet products 
20 chamber 6. the main opening from the latter being through the fan r driven 
by motor d. The flues r and / convey the waste gases from the soaking pits 
to the chamber a where the temperature of the gases is reduced bv the super¬ 
heater tube fj. Having passed through the tubes h (in this instance of a length/ 
125 tiinesJLlieix jnterna l diameter) under suction of fan r, the gases are delivered 
25 into the chimney V by flue k. The valve controlled bv-pass l is provided for 
use in the event cf a breakdown of the fan. By closing valve J m and opening 
valve n the boiler may be thrown out of u.V, the gases from the soaking pits 
pasMUig directly to the chimney through flue o. 

The invention is not limited to a boiler in which the necessary length of 
30 tube is provided by a single tube. Thus the desired length uijay be provided 
by return tubes in the same boiler shell, the inlet products chamber and the 
outlet products chamber being in that case at the same end of the shell and 
at intermediate products chamlier at die other end. Or the desired length may 
be made up bv supplementary tubes in another boiler shell, in j which case also 
35 thole will he an intermediate products chamber. In either case this chamber 
mav contain a superheater. 

The gases that traverse the said return or supplementary tujies being cooler 
than thev were when traversing the main tubes, the total sectional area through 
these return or supplementary tubes may be smaller than that through the main 
40 tubes. 

In the drawing the inlet products chamber a is shewn as extending only to 
the level of the water in the boiler; this is to avoid burning the inlet tube 
plate. The like object mav be attained when it is more convenient to make the 
chamber co-extensive with* the inlet tube plate, by protecting Ithat part of the 
45 latter which is not cooled by the water, by means of an auxiliary plate. 

Having now particularly described and ascertained the najture of my said 
invention, and in what manner the same is to he perfoimed, I declaie that 
what I claim is: — 

1. A horizontal or vertical waste heat.hoiler for use with industrial furnaces, 
50 comprising a boiler of the fire-tube tvpejfcvd a mechanical mefans for inducing 
a draught*through the tubes such that* the gases travel through them at a mean 
velocity of not less than 40 feet per second, efficiency being attained by making 
the length of the tubes not less than 50 times their, internal diameter or by 
inserting a superheater at the entrance of the tubtfs or fcy both expedients. 

55 2 A waste heat boiler having the features referred to in Claim 1. wherein 

i he desired length of tubes is secured, b^^roviding return or supplementary 

166 | 
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Engineering of Power 'Plants 


ENGINEERING POWER PLANTS 

Sim>iun F am 

Table ar An Pumnus, Capacity ajtd Hobsepowke 




12.2 

17.2 
21.15 
25.0 

27.3 

33.8 

38.8 

43.3 
47.5 

51.4 

54.8 
61.2 

66.9 


Theoretical horeepo* 
move the *Jt« rUa 


0.0004 

o.oou 

0.0020 

0.0031 

0.00i3 

0.0079 

0.0122 

0.0160 

0.0224 

0.0282 


0 . 0^44 

0.0481 

0.0630 


There Ore many designs of fans on the market which do not agree 
with these formulas and most builders publish tables for dxstribi^tion 
giving sizes, dimensions and performances of their fans under all ordinary 
conditions. It should be remembered that these published figures refer 
to the delivery and pressure at the fan outlet. Where delivery is through 
ducts, the friction and other losses of the ducts must be calculated and 
added to the onditions at the fan in order that a proper selection may 
be made. 

Multiblade fans of the Sirrocoo and Sturtevant types differ from the 
ordinary fans in having very nanow blades curved forward in the direc¬ 
tion of rotation. These blades are from 0.06 D to 0.1D in radial depth 
and are considerably more efficient than the radial-bladed fads for many 
services. 

' High-pressure blowers used for cupolh blowing and Other high-pres¬ 
sure work have generallycast housings and are made with slightly curved 
vanes. Their efficiency is also high as compared with the steel-plate 
fan. Propeller fans of many types are manufactured ranging from the 
Blackman with very low volumetric efficiency to the Seymour, and 
McEwen type with 30 to 60 per cent, volumetric efficiency. Guided 
propeller fans of the Rateau or Parsons type have higher efficiencies. 

The characteristic curves for steel-plate, multiblade and cupola fans 
for the same diameter of impeller and r.p.m. are given below. 

When a fan has been tested it becomes possible to draw a character¬ 
istic for that fan which will give a view of its performance over a wide 
range. Such a characteristic is given in Fig. 117. 
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PART II. 

INVESTIGATIONS OF THE UNITED STATES GEOLOGICAL 

SUltYEY. 

EXPERIMENTS WITH SMALL MULTITUBULAR BOILERS. 

Laboratory experiments with small multitubular boilers 
undertaken by the technologic branch of the United $tatos Geo¬ 
logical Survey with the object of obtaining some data that could 
be used to study the factors influencing the rate at wliich heat is 
imparted by convection to the beating surfaces of boiled. 

DESCRIITIOX OK APPARATUS. 

The apparatus used in iln*.«e experiments consisted mainly of 
9mall horizontal intercbangeablc tubular boilers which were fcjd 
with air heated in an electric furnace. The steam generated in a 
boiler was condensed in a small surface condenser and the quantity 
accurately determined. A steam ejector, connected to t|ie exit eiyi 
of the boiler, caused a current of air to flow through the boiler an'd 
furnace, which were placed within a long box that formed tin* body 
of the apparatus. The box was made of "asbestos slate/' aid tKe* 
annular space around the boiler was filled with miners} wocl ami 
magnesia covering. The current consumed in the furnace wa con¬ 
trolled by a water rheostat and was measured by an intog ajii^g 
wattmeter, figure 3 shows the apparatus as assembled. 

THE BOILERS. 

Experiments have been made with four horizontal mliltitubulir 
boilers. A piece of Stamford 4-i nt ‘h yrought-iron p ipe serve 1: far* 
he outside shell of c>»chboiler. The heamT were "made of |-inoh 
sheet copper and were riveted to the ends of the 4-inch pipe. A}ll: 

. boilers had teh flues of thin copper tubing; these were expanded aitib- 
soldered into holes in the boiler heads. Figttre 3 shows two sections 
through one of tliqj boilers. The following table gives the ciimensftms . 
of the four boilere. 



TablI 1 . —Dimensions of small exprriinsnt££boiIrrx. 

" sr ' ~ . 


Ptmenafoosi 


l*aglh at boOer. outside to outside of I»oiU*r heads.(nrbfts 

Actual outside diameter of flues. do 

Actual inside diameter of flues. do 

Thickness of «*Qs of flues. ’ _ do 

Total area of inside cron sertioo of floas. dQuatv feet 

T<Asl beatingaortaoa of Cues... do 


1 

7 


4.2S * 

.1*32 

.313 

.175 
'.03$ ' 

.230 
.041- 

.00167 

.ooew 

.31617 

.4133* 


3 ; 

it 
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having nearly tin. same initial trmprmiuiv fail moiig the 
smooth curve, which is almost :t sirni::M line. 

. | The lower sets of curve** of all tour fitruros indicate. in general! 

11 that, as the initial velocity of air increases, the truejboiler efficiency 
| j drops, at first very rapidly; and then, after a certain wlocitv i| 

| \ reached, it becomes nearly constant for testa with low init ial temperaf 
; * tures, and varios but little for those with liigher initial temperaturei 
As an illustration of a rather small variation in true, boiler efficiency 
for a considerable range in capacity, the results of two sets of test* 
made on boiler Xo. 2 are given (iig. Taking the initial tempera- 
ture of 1,200° F, and the initial velocity of So feet per second, the 



■■■■■■■■■■■■■■■I 

!■■■■■■■■■■■■■■ 

araiiiiiiiifii|im 

uiiiial 

!■■■■■■■■■■■■■■; 
■■■■■■■■■■■■■■ 


velocity of a* ottobko wxtt. rtn pw « cowa 

n*u 4.—fieUtta of Tetochy of air entering bote to rata of beat absorption and tho true bote 

efficiency. Bote No. L 

true boiler efficiency is 70 per cent, and the rate of heat absorption 
about 0.96 B. t. u. per second. Then, taking the same initial temporal- 
ture, but an initial velocity of 335 feet per second, the true, boilej- 
efficiency is about 61.2 per cent, and tlie rate of heat absorption 
3.3 B. t. u. per second. In the latter case the capacity 1ms been 
increased 3.43 times, whereas the efficiency has dropped only 8.9 
per cent, or 12.6 per cent of itself. 

For any boiler and any initial temperature the velocity at which 
the true boiler efficiency curve becomes nearly horizontal is perhaps 
approximately the velocity a t_wliich eddyin g of the gaajspp^a rst 
thk is termed by physicists the critical velocijy. Up to tnis critical 
velocity the stream lines of the »!i lowing through the tubes rt m a h t 
- 180 ! 
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p*r«!M fo each other, that is. therr. is rn other mi sing of the air 
than the naiural diffusion. Under lhj?ca conditions'tihe air near 
lli»* nirial. *1 ready cooled, tenets to stay There, and tee jfiir near tho 
wnltT of It to tube, still hot, continues to flow* vhrocahj the center 
without having a chance to come near and give up t^.eat to the metal 
of the tube. Ib»wcvorj ‘as soon as the critical /eiocily pf the air is 
readied the parallel streams break up and ihere is n c«.nisi ant inter¬ 
change of tho particles of gas next to the metal ana thps*» near tho 



CALCULATED INITIAL VaOOTY Of AM CNTEWNO •OUR. WT PER SCOONO 

mvMS a—Relation of rrloclty of a* mfrbf boOer to nt« of bmt Absvptfcn end the tn»e holler 

offlefcpey. BoOer No. 2. 


, i 

center of tho flues, so that the molecules alternately approach the 

metal and give it their heat energy• 

As shown by the curves, the critical velocity varies with the 
initial temperature of the air; the higher the initial temperature, 
the higher the critical velocity. With high initial temperature the 
critical velocity is not so wen defined as it is with initial tempera- 
tures of 500° and 700° F. For very high initial temperatures, such 
as are sometimes used in holier practloe (2,500° tdft3,000 F.) the 
bend in the curve probably extends over a considerable range of vetoo- 
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I 

it v: 'icuco il is possible t\nl in such cases the boiler no^er workson 

the horizontal ]H»rtSon of the curve. 

By comparing ilte lower sets of curves of figures 4. to 4 /it is apparent 
th tt the. critical velocity varies also with tlio diamelet of the flues 
but apparently not with their length. 

.V though with low initial temperatures the parts of the true boiler 
.efficiency curves beyond the critical-velocity point is almost perfectly 
horizontal, with high initial tenq>eratures the drop seems to be con¬ 
stant even beyond this point. This drop in the efficiency can be 
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CALCULATED MTML VELOCITY Of A* PCX KCONO. fftT 


Pens 8-RHtetian of Velocity of air entering boOer to nta d brat ubsorpUon tod the true boUt* 

effldrncy. BoOer Noil 

explained by the increased rate of heat absorption. With tlio same 
conditions of the heating plate the quantity' of heat transmitted 
through the plate in a unit of time depends upon the temperature 
difference between the dry and the wet surface. The ojtly way in 
-which this temperature difference can be increased is by raising the 
temperature of the dry surface, 'the dry' surface, however, cools the 
moving gases; therefore, if the temperature of the dry surface is 
raised the gases leave the boiler at a relatively higher temperature 
than if the rate of heat absorption is lower; hence the true boiler 
efficiency is lower. 
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Court of Appeals of the District of Columbia 


FREYN ENGINEERING COMPANY, 

Appellant , 

v. 

CONWAY P. COE, Commissioner of 
Patents, 

Appellee. 


BRIEF ON BEHALF OF APPELLANT] 


This is an appeal from the decision of the Supreme 
Court of the District of Columbia which held adversely to 
the plaintiff-appellant in a suit under Section 4915 of the 
Revised Statutes. 

Statement of Case. ! 

The subject matter of this suit is the right of appellant 
to a patent on an application filed by Frederick H. jWillcox 
and John C. Hayes, for Waste Heat Boilers, Patejit Office 
Serial Number 644,816, filed June 11, 1923. Said applica¬ 
tion was finally refused by the Commissioner of Patents. 
It has been admitted by the appellee that the entiife right, 
title and interest in the invention of said applicaiion are 
now vested in the appellant, Freyn Engineering Cdmpany. 


No. 6335. 
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Errors Relied Upon. 

Appellant relies upon each of the errors recited in the 
Assignment of Errors (Rec. pp. 11 and 12) but appel¬ 
lant 's position may be summed up in the statement of 
error reading: 

“4. The Court erred in paragraph 2 of the con¬ 
clusions of law in holding that the claims do not pat- 
entablv distinguish from the patents to Layng and 
Kirke and the publications referred to; in holding 
that plaintiff merely increased the speed of gases 
through a waste heat boiler like those shown in Kirke 
or Layng; and in holding that the halting of the in¬ 
crease of speed of the gases is a common engineering 
principle evidenced by the Fernald and Orrok pub¬ 
lication.’ J 


Subject Matter of the Application in Suit. 

The application involved is directed to the method of 
operating a waste heat boiler, and is limited to a par¬ 
ticular type of waste heat boiler and to certain novel steps 
involved in the method claimed. The application when 

finallv refused bv the Commissioner of Patents contained 
* » 

three claims, which are as follows: 

1. The method of operating a stationary fire tube 

boiler whose tubes are less than 3 inches in diameter 

and more than 1J inches in diameter and the length 

of which tubes bears a ratio to internal diameter in 

excess of 75 to 1, which consists in flowing waste heat 

gases through said tubes at a velocity such that the 

ratio of it he mean velocity per second of said gases 

to the internal diameter of said tubes is greater than 

300 to 1, whereby said velocity will develop whirls of 

said hot gases to effect good contact of the various 

component parts of said gases with the inner walls 

of said tubes and holding said velocity below a figure 

at which the heat input into the motive means for 

setting up said velocity increases faster than does the 

heat recovered bv said tubes. 

• 
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2. The method of operating a stationary fire tube 
boiler whose tubes are less than 3 inches in diameter 
and more than If inches in diameter and ijhe length 
of which tubes bears a ratio to internal dihmeter of 
substantially 100 to 1, which consists in flowing waste 
heat gases through said tubes at a mean velocity such 
that the ratio of said velocity per second \o the in¬ 
ternal diameter of said tubes is substantially 375 to 1, 
whereby said velocity will develop whirls of said hot 
gases to effect good contact of the various component 
parts of said gases with the inner walls of shid tubes. 

3. The method of operating a stationary jfire tube 
boiler whose tubes are substantially 2^ inches 1 in diam¬ 
eter and the length of which tubes bears a ratio to 
internal diameter in excess of 75 to 1, which consists 
in flowing waste heat gases through said tubes at a 
velocity such that the mean velocity per secon<jl of said 
gases to the internal diameter of said tubes is greater 
than 300 to 1, whereby said velocity will develoip whirls 
of said hot gases to effect good contact of the, various 
component parts of said gases with the inner |walls of 
said tubes and holding said velocity below h figure 
at which the heat input into the motive means! for set¬ 
ting up said velocity increases faster than does the 
heat recovered bv said tubes. 

* I 

i 

i 

In references to pages of the Transcript of Record in 
this brief, the numbering at the tops of the pages will be 
mentioned. 

As fully appears from the evidence (Rec. p. 18), h waste 
heat boiler is equipment used to recover the was|e heat 
from various industrial furnaces, which heat undejr ordi¬ 
nary conditions is wasted to the atmosphere. Waste heat 
as known to the engineering profession means heat having 
temperatures between 900 and 1500 degrees F., ijhough 
in some cases this range may be a little greater. A fair 
average of what is termed as waste heat is approximately 
1200 degrees F. j 

i 

As an example of the type of industrial furnace referred 
to, reference may be had to the open hearth furnace! used 
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in the making of steel (Rec. p. 18). In an open hearth 
furnace approximately 20 per cent of the heat generated 
is used in performing useful work. Approximately 22 per 
cent is lost through radiation. Under ordinary operating 
conditions the remaining 58 per cent is wasted to the atmos¬ 
phere, that is—through the stack (Rec. p. 22). 

The invention which Willcox and Hayes seek to patent 

is directed to the recovery of a substantial portion of this 

58 per cent thus ordinarily wasted. The invention was so 

successful that it recovered 39 per cent of the total heat 

generated within the furnace, or approximately twice the 

amount of useful heat that was actually used in making 

steel (Rec. p. 22). We are dealing here with an invention 
* 

which involves no mere theoretical improvement, but which 
has effected enormous savings in dollars, these savings, up 
to the time of the trial, in the installations which have been 
made by the appellant company, amounting to $6,850,000 
(Rec. p. 37). 

The waste heat boiler contemplated in the Willcox and 
Hayes application for the recovery of the waste heat is a 
boiler having fire tubes; that is to say, the hot waste gases 
pass through the tubes and the water in said boiler is out¬ 
side of the tubes. Being a waste heat boiler as contrasted 
with a direct fired boiler, the boiler of the present inven¬ 
tion does not have the benefit of the radiant energy of a 
fire within a fire box, as in the ordinarv boiler. A waste 
heat boiler, furthermore, does not have the benefit of the 
high temperatures of the gases generated in a direct fired 
boiler. 

The invention is limited to a boiler having tubes with 
an outside diaineter of 1J inches up to 3 inches. The tubes 
must be relatively long compared to prior practice. They 
must be at least 75 times as long as their internal diam¬ 
eter, and the gases must be drawn through said tubes at a 
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much higher speed than woul.d be induced by a ^tack. inc 
velocitv of the gases through the tubes must be' such that 
the ratio between that velocity per second and the internal 
diameter of the tubes must be over 300. By reference to 
appellant’s Exhibit D (appearing on page l(j)5 of the 
Transcript of Record) it will be noted that the net heat 
recovery in a commercial boiler embodying the principles 
of the present invention increases rapidly from a ratio 
of velocity to internal diameter of tube equal to 400 up to 
about 1600, after which the net heat recovery rapidly falls 
off. The invention is limited to a ratio of velocity to inter- 
nal diameter of tube upon the rising part of thejcurve of 
the commercial boiler shown in appellant’s Exhibit D. 

i 

I 

i 

j 

Applicants’ Problem Based Upon Substantially Con¬ 
stant Supply of Gas. j 

I 

I 

As brought out in the cross-examination of the witness 
Westcott (Bee. pp. 27, 28), it must be remembered that in 
waste heat work the primary use for the heat available is 
within the furnace which generates that heat, and that 
under proper conditions said furnace is working at its 
greatest efficiency. If the furnace is not operatojd at its 
greatest efficiency, that is—if more heat is produced in the 
furnace than is necessary for the process being carried out 
in that furnace, then the boiler is not a waste heat boiler 
at all, because there the generation of heat is oyer and 
above what is useful in said furnace. In other words, the 
problem solved by the applicants Willcox and leaves is 
based upon the use of waste gases given off from the in¬ 
dustrial furnace which should be and may be assumed to 
be operating at its highest efficiency and therefore giving 
off a substantially constant, but strictly limited, supply of 
gas. This problem should be distinguished from the prob¬ 
lems discussed in the prior art of record, in which the 
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amount of hot gas is unlimited for the purpose of the ex¬ 
periments discussed in said prior art. The present inven¬ 
tion is to be fundamentally distinguished from a laboratory 
experiment in which there is a variable supply of hot gas to 
be sent in increasing amount through a tube under test as 
the speed of the impelling fan is increased. 


Present Improvement Not Mere Matter of Degree. 

Appellant desires at this point to make clear its position 
that the improvement in controversy does not amount 
merely to a difference in degree over and above the prior 
art relied upon by the Commissioner of Patents. Appel¬ 
lant will attempt in this brief to make it clear that the 
problem solved by the applicants TVillcox and Hayes is an 
entirely different problem from that which confronted the 
experimenters whose work is described in the Bureau of 
Mines Bulletin. 

Apparently the Commissioner of Patents has taken the 
position that the Bureau of Mines Bulletin has taught 
the man ordinarily skilled in the art that he mav, by 
controlling the speed of a fan according to his best judg¬ 
ment, so operate the Kirke boiler or the Layng boiler 
that it will perform substantially according to the method 
defined in the i three claims of the patent application in 
controversy. In other words, it seems to be the contention 

of the Commissioner of Patents that the TTillcox and Haves 

* 

improvement differs only in degree from the teachings of 
the Kirke British patent (or the Layng patent) and the 
Bureau of Mines Bulletin taken with the publication “En¬ 
gineering Power Plants”. It is appellant’s contention 
that the Kirke British patent is vague and indefinite and 
does not offer an approach to the solution of the problem 
which confronted Willcox and Hayes; that the Layng pat- 
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ent is no better as an anticipation; and that the Bjureau of 
Mines Bulletin relates to experimental data havirjg no re¬ 
lation to the Willcox and Hayes improvement in the han¬ 
dling of a substantially constant quantity of wajste heat 
gases, that is, the limited quantities of waste liefit gases 
delivered by an industrial furnace when it is operating, as 
it should be, at its maximum efficiency. i 

i 

It will be pointed out that the Kirke patent does not 
teach or even suggest a solution of the problem which con¬ 
fronted the applicants Willcox and Hayes. The Bureau 
of Mines Bulletin, with its miniature tubes of .1|75 inch 
(about 1/6 of an inch) internal diameter, teaiches a 
range of velocity divided by the internal diameter of 
tubes ranging from approximately 3600 to 21000 j( Plain¬ 
tiff’s Exhibit 1), Rec. p. 105), whereas the Willcjpx and 
Hayes improvement has to do with a range of ^elocity 
divided by internal tube diameters in the neighborhood of 
375 (see Claim 2), the invention being further limited to 
tubes having a specified relationship between length and 
internal diameter, as clearlv recited in the claims. 1 

As pointed out by the witness Westcott (Rec. p. ^1) the 
net heat recovery according to the Bureau of Minds Bul¬ 
letin is so small as to be unreadable upon a chart scaled to 
show the performance of the invention in controversy. 
(See Plaintiff’s Exhibit D, Rec. p. 105.) To use a'range 
of velocities divided by internal tube diameter, ajs dis- j 
closed by the Bureau of Mines Bulletin, in comrriercial 1 
tubes ranging between 1J inches and 3 inches internal 
diameter (as called for in the claims), would be unthink¬ 
able commercially. To operate under any such mlethod 
would have no advantages as far as economy is concerned 
and would require quantities of hot gases far beyond 'those 
delivered bv anv industrial furnace. The Bureau of ilines 

m/ 

Bulletin does not teach economy in the handling of a sub¬ 
stantially constant supply of waste heat gas. 
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Prior Disclosures Relied Upon by the Commissioner of 

Patents. 

In so far as appellant can determine, it is not contended 
by the Commissioner of Patents that the prior disclosures, 
either individually or in combination with one another, 
show the steps of the three claims of the patent applica¬ 
tion in suit. As appellant understands the position of the 
Commissioner 1 , it is that invention is not involved in work¬ 
ing out the method involved in this application after the 
applicants were charged with knowledge of the prior dis¬ 
closures. 

Three prior disclosures are relied upon by the Patent 
Office, to wit: United States patent to Layng Xo. 951,191; 
British patent to Kirke Xo. 140,851; and the Bureau of 
Mines Bulletin Xo. 18, pages 26, 27, 42, 43, 44 and 53. Page 
182 of “Engineering of Power Plants”, by Fernald and 
Orrok, is also included among defendant’s exhibits, but ap¬ 
parently is not primarily relied upon to show alleged lack 
of invention. 


1 Re British Patent to Kirke. 

As testified to by the witness AVestcott (Rec. p. 22), the 
13/16 inch diameter tube specified in the Kirke provisional 
specification is outside of the range of the boiler tube sizes 
referred to in the handbooks, textbooks and publications 
commonly available to the engineering profession, and it is 
impossible from the information available to the engineer¬ 
ing profession to calculate the velocity set up in the experi¬ 
mental tube disclosed by the British patent to Kirke with¬ 
out actually building a boiler having the uncommercial size 
of tubes specified by Kirke. In the provisional specification 
of the British patent to Kirke, Kirke gave certain informa- 
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tion concerning his boiler, to wit: The tubes have a length 
of 7 feet, and they have a bore of 13/16 of an inch'. In his , 
specification Kirke also refers to a draft equivalent to 
2i inches of water. In his complete specification Kirke 
does not again refer to that boiler. As Mr. ^Vestcott 
testified (Rec. p. 22), he has attempted to calculate the 
velocity of the gases flowing through the boiler de¬ 
scribed in Kirke's provisional specification, ajnd has 
found that it is impossible to calculate that Velocity, 
so that it is impossible to calculate any performance 
on a boiler designed in accordance with the disclosure 
of the Kirke provisional specification. In his com¬ 
plete specification Kirke refers to a boiler and means for 
producing a draft through the tubes such that the gases 
travel through them at a mean velocity not less than} 40 feet 
per second, efficiency being attained by making the length 
of the tubes not less than 50 times their internal diameter. 
There is no warrant for assuming that Kirke in l^is pro¬ 
visional specification, in which he refers to a tube cif 13/16 
inch bore and 7 feet length, and a draft equivalent to 
inches of water, uses the same tube in which a mean 
velocity of 40 feet per second is had, as recited in Kirke’s 
complete specification. 

The British patent to Kirke is vague and indefinite. 
Apparently Kirke filed a United States application cor¬ 
responding to the disclosure of his British patefit No. 
140,851, which application was under consideration; in the 
decision of the Court of Customs and Patent Appeals en¬ 
titled In re Kirke, published 40 Fed. (2d) 765. The Court 
of Customs and Patent Appeals held (p. 766): 

4 ‘The specifications, drawings, and claims of jappel- 
lant do not give details as to the dimensions bf the 
tubes to be used in his boilers. It is apparent/there¬ 
fore, that the size is immaterial, except that thes^ tubes 
must be straight and be at least fifty times as long as 
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The Court of Customs and Patent Appeals also discussed 
the argument advanced by Kirke that certain tests carried 
on with miniature boilers are not to be treated as refer¬ 
ences against a device intended to operate in a commercial 
way. The Court stated (p. 766): 

“No showing, however, is made by applicant that 
this factor affects the result. The experts of the Pat¬ 
ent Office state that there is no difference in result, so 
long as the respective proportions are maintained. ,, 

In this connection attention is invited to the testimony 
of Mr. Westcott (Kec*. pp. 23, 24), in which he dis¬ 
cussed certain data relative to a boiler according to the 
present application and a boiler according to the Kirke pat¬ 
ent. An installation according to the present application 
had been madq at the Melrose Park plant of the National 
Malleable & Steel Castings Company. Said installation had 
276 2-inch tubes 18 feet long. A test on this installation 
disclosed that when handling 42,000 pounds of waste heat 
gases per horn; at 1305 degrees F. entering temperature 
and 484 degrees F. exit temperature, steam in the amount 
of 248 boiler horse power was generated. 

For the boiler designed according to the Kirke patent, 
Mr. Westcott attempted to follow the design in accordance 
with the disclosure of Kirke. Inasmuch, however, as Kirke 
was not specific in his disclosure, it was necessary to make 
certain assumptions. In making these assumptions, Mr. 
'Westcott actually assumed conditions that were better than 
or preferable to the Kirke boiler as actually described in 
the Kirke specifications. In this assumed Kirke boiler, 
the same heating surface was assumed as in the case 
of the installation at the National Malleable & Steel 
Castings Company, and the same weight of gases was as¬ 
sumed at the same incoming temperature, but. at a velocity 
of 44.3 feet per second (greater than 40 feet per second). 
A 2-inch tube was assumed inasmuch as boiler tubes of 
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13/16 inch diameter were not available commercially. The 
change from 13/16 inch to 2 inches is considered tq be a fair 
one to Kirke, inasmuch as the dimensions of jthe Kirke 
boiler were modified to come closer to the realm of the pres¬ 
ent invention and within the realm of commercjal practi¬ 
cability. It was pointed out by Mr. Westcott (I^ec. p. 24) 
that the Kirke boiler would generate onlv 170 boiler horse 
power, whereas the boiler according to the present applica¬ 
tion generated 248 boiler horse power, a difference in 
favor of the present invention of 78 boiler horie power. 
The Kirke boiler required but 3.5 boiler horse power to 
operate the fan, whereas the structure according to the 
present invention required 14.75 boiler horse power, a gain 
for Kirke in operating his fan of 11.25 boiler hor^e power. 
The net advantage of the boiler embodying the principles 
of the Willcox and Hayes invention was, therefore, 66.75 
boiler horse power, a very material improvement.j 

i 

i 

Applicability of Bureau of Mixes Bulleti|x. 

The Commissioner apparently takes the position!that the 
deficiencies of the British patent to Kirke may be piade up 
by reference to the Bureau of Mines Bulletin No.! 18 (De¬ 
fendant’s Exhibit C, Bee. pp. 111-115). This Bulletin (ref- 

i 

erence being had to boiler No. 3, on which the Examiner 
relies) describes tubes the inside diameter of which is .175 
inch, a tube size which is far below the range of sjizes re¬ 
ferred to in the Willcox and Hayes patent application. Re¬ 
ferring to the curves on page 44 of said bulletin, reference 
may be had to the curve marked 1200°, which curve is with- 
in the range of what is known in the art as waste heat tem¬ 
peratures. It will be noted that according to this bulletin 
the critical velocity of the gas in feet per second is approxi¬ 
mately 120. Dividing 120 feet, that is—1440 inches, by the 
flue diameter, that is— .175 inches, it will be noted that the 
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ratio of velocity per second to tube diameter at a waste heat 
temperature of 1200° in the Bureau of Mines experiments 
equals approximately 8230. By reference to plaintiff’s 
Exhibit C, exhibit 2 thereof (Rec. p. 104), and plaintiff’s 
Exhibit D (Rec. p. 105), it will be noted that the range of 
ratio of velocity to internal diameter contemplated by the 
test boiler Xo. & of the Bureau of Mines Bulletin extends 
from about 3600 to 21,000. 

Plaintiff’s Exhibit D demonstrates clearly that the range 
of ratio of velocity to internal diameter contemplated in the 
Bureau of Mines Bulletin is far outside of the rising part of 
the curve indicating heat recoverv in connection with the 
AYi 11cox and Hayes commercial boiler referred to in plain¬ 
tiff’s Exhibit I). Practically, there is no basis for compar¬ 
ison between the performances in so far as net heat recov¬ 
erv is concerned between the AVillcox and Haves commer- 

« * 

cial boiler and the test boiler of the Bureau of Mines. The 
figures in connection with the test boiler of the Bureau of 
Mines apparently would encounter a falling portion of the 
economy curve of the commercial boiler if said falling por¬ 
tion were continued into the absolutely impracticable range 
of ratios of velocity to internal diameter contemplated in 
the Bureau of Mines experiments. Expressed in other lan¬ 
guage, the Bureau of Mines experiments were concerned 
with a field of endeavor quite outside of anything contem¬ 
plated in the AYillcox and Hayes invention. The Bureau of 
Alines experiments were theoretical, and did not relate to 
economv or net heat recoverv. Bv reference to the Bureau 

% * V 

of Alines Bulletin (defendant’s Exhibit C), it will be noted 
that the statement is made that the “critical velocity” 
varies with the diameter of the tubes but apparently not with 
their length (Rec. p. 115). The claims in the AYillcox and 
Hayes application are not concerned with the determination 
of what is a critical velocity, but relate to an efficient and 
economical method of boiler operation. In other words, the 



I 


I 

contribution which Willcox and Haves have made relates to 

%/ 

the matter of economy of recovering heat units from waste 
heat gases. It has its limits, and the ratio of length of tube 
to internal diameter is a factor. Another limitation in the 
Willcox and Hayes invention relates to the njiatter of 
economy. It takes energy to pull the waste hpat gases 
through the tubes at the velocities contemplated b^r Willcox 
and Haves. The Willcox and Haves invention is limited 
by the fact that increased velocities require increased en¬ 
ergy input into the fan for creating these velocities, until 
a point is reached at which the heat input into the motive 
means for setting up the velocity increases faster than does 
the heat recovered by the tubes. By reference to plaintiff’s 
Exhibit I) (Rec. p. 105), it will be noted that the curve at 
the left side of said exhibit, which curve refers to a com¬ 
mercial boiler embodying the principles of the Willcox and 
Hayes invention, rises to a point where the ratio ofl velocity 
to internal diameter of tube equals approximately 1600, 
and then drops off sharply. Beyond this point the Willcox 
and Hayes invention does not apply. Plaintiff's Exhibit D 
shows clearly that beyond the point where the ratio pf veloc¬ 
ity to internal diameter is approximately 1600 it is not 
economical to go. By reference to the heavy line in plain¬ 
tiff's Exhibit D, showing the performance of the tefet boiler 
Xo. 3, Bureau of Mines Bulletin Xo. 18, it will be ndted that 
the ratio of velocity to internal diameter of tube ranges 
from approximately 3600 to 21,000, and that during said 
range the net heat recovery is so inconsequential that it 
cannot be read on the same scale which indicates tljie econ- 
omv or the net heat rccoverv of the commercial boiler em- 
bodying the present invention. 

It is respectfully submitted that the Commissioner of 
Patents has confused the question of critical velocity of 
gases with the question of economy in the operation of a 
fire tube boiler. 
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In other words, the Commissioner of Patents has erred 
in construing the Bureau of Mines Bulletin. Said Bulletin, 
in its reference to ranges of gas velocities compared to tube 
diameter of from 3600 to 21,000, has to do with purely test 
conditions in which, as the speed of the fan increases, the 
quantity of hot gases is correspondingly increased. Such 
test conditions are possible in tubes having an internal di¬ 
ameter of .175 inch and, where the supply of hot gas for 
the test is available, it is possible that the critical velocity 


is approximately 120 feet per second. However, as clearly 
appears in the diagram, Plaintiff’s Exhibit D, when tubes 


of commercial sizes are considered, i. e., tubes ranging from 
If inches to 3 inches internal diameter, 'such velocities as 


disclosed in the Bureau of Mines Bulletin are far outside 


of any economy range. In other words, they are far out¬ 
side of the range of velocity divided by internal tube diam¬ 
eter represented by the rising part of the curve at the left- 
hand side of Plaintiff’s Exhibit D, which rising part repre¬ 
sents the economy range of velocity divided by internal 
tube diameter in tubes ranging from If to 3 inches internal 
diameter. The tests with miniature tubes described in the 


Bureau of Mines Bulletin, which tests give certain informa¬ 
tion concerning critical velocity where the quantity of hot 
gas supply is Unlimited, are not instructive to the ordinary 
skilled artisan who cares nothing about critical velocity but 
whose problem is to provide the economical disposition of 
the substantially constant supply of waste heat gases being 
delivered by industrial furnaces. 


Re Applicability of Layxg Patent No. 951,191. 

As testified to by the witness Westcott (Rec. p. 26), the 
Layng patent shows a kiln, indicated by the character A, as 
the furnace producing waste heat. The particular kiln is 
apparently a kiln for manufacturing brick. The waste heat 





gases from this kiln are utilized in the drier indicated by 
the reference character I), the drier apparently jbeing util- 
* ^ ^ green brick before they are introduced into 
the kiln A. The Layng patent also shows a retujm tubular 
boiler for the recovery of the waste heat. Said patent also 
discloses a fan, indicated bv the character C, which fan is 
used for forcing the gas from the kiln A through the drier 
D. The Layng patent does not indicate that tlje fan has 
any function of imparting velocity to the gases through the 
boiler, the only function of the fan being to ovejrcome the 
resistance to the gases in passing through the drjier D. In 
the event that the drier is not used, the gases frojn the kiln 
pass directly from the boiler to the stack O without passing 
through the fan. In other words, when the drier is not 
used, the gases pass to the stack 0 without going through 
the fan. There is no suggestion in the Layng patent that 
the fan C disclosed therein has the function of imparting 
velocity to any gases through a boiler. Nor is there any¬ 
thing in the Layng patent to indicate that the fans W have 
any different function than the fan C. The Patent Office 
has apparently misconstrued the Layng patent jin taking 
the position that Layng shows the beginning of tjie idea of 
accelerating waste heat gases from a kiln through a waste 
heat boiler. j 

Re Applicability of “Engineering of Power Plants” by 

Fernald and Orrok. 

This publication seems to have no applicability to the 
present issue. The publication referred to, reference being 
had to page 182 thereof (Rec, p. 102), contemplates condi¬ 
tions involving a varying velocity of gas and varying draft 
intensity (Rec. p. 26). As stated by the witness Westcott 
(Rec. p. 26), when operating an industrial furnace such as 
contemplated herein at its highest point of efficiency, which, 


16 


of course, is the aim of every plant, the amount of gases in 
pounds per hour is substantially constant. The tempera¬ 
tures are also constant, within small ranges. The problem 
which confronted Willcox and Hayes was to pick out a suit¬ 
able waste heat boiler for this constant quantity of gases 
at constant temperature, and obtain a method of operating 
that boiler such that they would recover the waste heat 
down to a point beyond which it was uneconomical to go 
further. The Fernald and Orrok publication does not in 
any way teach how to solve this problem. j 


Invention Was Involved in Producing the Willcox and 

Hayes Method. 

As appellant understands the position of the Commis¬ 
sioner of Patents, it is that, though the British patent to 
Kirke is vague and indefinite, and though none of the ref¬ 
erences, taken either individually or in combination, meets 
the recitations of the claims in issue, nevertheless, no in¬ 
vention is involved in producing the Willcox and Hayes 
method. The position of the Commissioner seems to be 
that in producing the Willcox and Hayes method nothing 
more was involved than the “cut and try” procedure with 
which artisans fit known instrumentalities and methods 
to their particular problems. It is of course frequently 
difficult to determine the border line between mere mechan¬ 
ical skill and selection on the one hand and inventive genius 
on the other hand. But in the present case, no such diffi¬ 
culties should arise. Certain circumstances, which have 
been brought out in the record, are so persuasive that the 
Willcox and Hayes improvement cannot reasonably be held 
to amount to mere mechanical selection or to be the result 
of a mere “cut and try” method. 

As testified to by the witness Ebner (Rec. p. 34), the at¬ 
titude of boiler manufacturers toward the problem of waste 




heat recovery was such that they did not feel Qualified to 
solve the problems put up to them by the stee^ mill engi¬ 
neers. It became known to boiler manufacturers that ap¬ 
pellant was making a specialty of the method ofj operating 
a waste heat boiler to produce the economy desired, and 
they referred inquiries from the steel manufacturers, as a 
general rule, to the appellant for solution. It may be fairly 
assumed that the steam engineers of the boilei; manufac¬ 
turers of this country are skilled in their lines certainly 
equal to and certainly superior to the skill of the ordinary 
worker in their arts. That the boiler manufacturers of 
this country realized the superior designs and jnethod of 
operation of the boilers installed by the appellant company 
embodying the principles of the present inventionj is clearly 
evidenced by letters received from various manufacturers. 
In this connection attention is invited to the following in¬ 
stances recited in the file wrapper of the patent applica¬ 
tion in suit. (Plaintiff’s Exhibit A and Rec. pp. ^2-84.) 

(a) Under date of March 11, 192G, Mr. J. T. I^alcher of 

the Federal Shipbuilding & Dry-Dock Company, j a subsid¬ 
iary of the United States Steel Corporation, wrbte to the 
Andrew Steel Company, of Newport, Kentucky, a jpertinent 
portion of his letter reading as follows: j 

“We recommend that your dealings be direct with 
the Freyn Engineering Company, 310 South jMichigan 
Avenue, Chicago, Illinois, as we believe this company, 
with their past experience on waste heat boilers for 
open hearth furnaces, are in a position to meet your re¬ 
quirements most advantageously and guarantee the 
most efficient boiler for your service.” 

(b) Under date of February 23, 1927, the ^alsh & 

Weidner Boiler Company wrote to the Carnegie Steel 
Company at Pittsburgh, a pertinent portion of the letter 
reading as follows: i 

“ Replying to your letter of February 16th; regard¬ 
ing waste heat boilers for installation at No; 1 Open 
Hearth, Duquesne Works, your Serial #2481,| we wish 
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to advise that owing to the special engineering features 
of this job and the desire to render the best possible 
service, we have approached the Freyn Engineering 
Co. of Chicago, who have agreed to submit you figures 
on the complete installation incorporating our boilers 
therein. ” 

(c) Under date of December G, 1929, Mr. J. H. Collier 
of the Badenhausen Corporation, wrote to the Freyn Engi¬ 
neering Company, a pertinent portion of the letter reading 
as follows: 

“Ue are, just in receipt of a letter from Mr. Baden¬ 
hausen advising us that he feels, since you have pio¬ 
neered these waste heat boilers, that you are entitled 

to the benefits of vour work to which the writer cer- 

% 

tainlv agrees. "What we would like to do would be to 

figure with you direct and would be pleased to do so if 

vou will kindlv furnish us with the necessarv informa- 
• • • 

tion. You, of course, know that our facilities are ad¬ 
equate for handling as heavy work as this, which, of 
course, is the case with only a few boiler manufac¬ 
turers.^ 

Purchasers of waste heat boilers must pay a premium 
to the Freyn Engineering Company for boilers purchased 
from them, and this fact, it is submitted, is strong evidence 
that purchasers acknowledge that the waste heat boilers of 
the Freyn Engineering Company embodying the principles 
of the present invention involve principles transcending the 
skill of the ordinary worker in an industrial steam plant. 

In explaining the statement that purchasers of boilers 
must pay a premium to the Freyn Engineering Company, 
it may be stated that the Freyn Engineering Company is 
not a manufacturing company and must purchase its boilers 
from boiler manufacturing companies at the prices asked by 
said boiler manufacturing companies (Rec. pp. 34, 35). The 
Freyn Engineering Company, in its price to its customers, 
necessarily must add a premium for its service in the mat¬ 
ter. Purchasers of boilers embodying the principles of the 
present invention have been willing to pay this premium, 
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which fact, it is submitted, is unmistakable evidence that 
something more than mere mechanical skill is involved in 
said boilers. A further significant fact is that tihe onlv 

O n m/ 

instances of which Freyn Engineering Company is aware 
in which the principles of the present invention haye been 
copied without the consent of Freyn Engineering Company, 
have been by users of waste heat boilers who either through 
prior purchases of boilers from the Freyn Engineering 
Company or through observation of the operation'thereof 


have been fully advised of the method recited in the 
application. 


instant 


Resistance in the Trade and Commercial Success! of the 

TCillcox and Hayes Invention. I 


The record shows (p. 35) that the recovery of waste heat 
from gases is an old problem. In the old days waste heat 
boilers were used in the flues of certain old puddling fur¬ 
naces. They were very inefficient and were succeeded, 
around the year 1900, by water tube boilers. The water tube 
boiler did not solve the problem. At the time that A^illcox 
and Hayes made their improvement, it was cheaper to gen¬ 
erate steam by firing coal in a regular boiler than to| spend 
the money to put in a water tube type of waste heat boiler. 
The waste heat boiler got a bad name. Plant operators 
did not wish to talk waste heat boilers, because th^y had 
had such bad experiences with them. The operating men 
referred the witness Ebner to the fact that their grand¬ 
fathers had used that kind of equipment and had thrown it 
on the scrap pile. For three years, starting about th^ year 
1920 (Rec. p. 3G), the witness Ebner, in his engineering 
capacity with the appellant company, tried to educate the 
plant operators up to a point where they -would try a iwaste 
heat boiler of the type contemplated herein, operated in the 
improved manner claimed herein, and was finally a|>le to 
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get an order from the Bettendorf Steel Company, in Bet¬ 
tendorf, Iowa. The cost of one of the installations em¬ 
bodying the present invention ranges from about $15,000 to 
over $35,000 per boiler. Right after the first installation 
was in at the Bettendorf company and opportunity had 
been had to observe the performance thereof, the Betten¬ 
dorf company ordered five more installations (Rec. p. 31). 
Thirty-eight installations have been made by the appel¬ 
lant, Freyn Engineering Company, involving the principles 
of the present Invention (see testimony of Mr. Ebner (Rec. 
p. 37, and plaintiff’s Exhibit G, Rec. p. 96). Forty more 
installations have been made embodying the principles of 
the present invention without paying the fees of the appel¬ 
lant company, said forty installations having been made by 
users of waste heat boilers who, either through prior pur¬ 
chases of boilers from the appellant company or through 
observation of the operation thereof, had been fully ad¬ 
vised of the method recited in the instant application. 

As testified to by the witness Ebner (Rec. pp. 36, 37) 
and as tabulated in plaintiff’s Exhibit G, the saving in dol¬ 
lars and centsibv the thirtv-eight installations made bv the 
appellant company within the past ten years, which savings 
accrued to the users, amounts to a total of $6,850,000. In 
other words, on the average, the furnace plant has recov¬ 
ered in its saying the full value of the equipment in about 
ten months’ time. 

The success of the AVillcox and Hayes invention has been 
sensational. Appellant is, of course, familiar with the 
principle that the matter of commercial success should not 
be adverted to where it is obvious that the claimant has 
disclosed no invention, which principle was referred to in 
the In re Kirke decision of the Court of Customs and Pat¬ 
ent Appeals, 40 Fed. (2d) 765, and 398 O. G. 353. This 
principle can have no applicability in the present case, how¬ 
ever, inasmuch as appellant has made an extensive showing 
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that invention has been disclosed. That the Wil|cox and 
Hayes improvement is a real and practical improvement 
cannot be gainsaid. It cannot be contended that I the dis¬ 
closures cited by the Commissioner of Patents disclose this 
improvement. The fact that the present invention has 
achieved such commercial success in the face of the re¬ 
sistance in the trade, and the fact that boiler manufac¬ 
turers as hereinbefore recited have actually turned down 
prospects for business and referred inquiries fo^ waste 
heat recovery equipment to the appellant company^ clearly 
indicate that the principle above referred to has no appli¬ 
cability to the present issue. ! 

! 

Decisions relative to commercial success are of course 
very numerous. The following notes relative to certain 
of said decisions mav be of interest: 

(C. C. A. 4th Oil*., 1928) Doubt on the question of 
invention should be resolved in favor of validity of the 
patent, where the patented device fills a recpgnized 
need in the industry and conies immediately into ex¬ 
tensive use. Frick Co. v. Lindsay, 27 F. (2d) 59, 61. 

(D. C. Pa., 1928) No court will follow it£> judg¬ 
ment to deny invention, in face of the commop judg¬ 
ment of those skilled in the art (as evidenced by wide 
acceptance of the patented device), and who are self¬ 
ishly interested to deny it, if it does not exiit, that 
invention is present. Guardian Trust Co. v. Downing- 
toivn Mfg. Co., 25 F. (2d) 878, 883. 

(U. S. Supreme Court, 1928) The marked success 
of a device evidenced by a great demand to purchase 
it with large sales over a period of 10 years, indicates 
that invention was involved in devising it. Temco 
Electric Motor Co. v. Apco Mfg. Co., 368 0. G. £59. 

(D. C. N. Y., 1924) Mere commercial success pro¬ 
duced by advertising methods would not be evidence 
of invention; but, if a patented device at onpe dis¬ 
placed others on the market, such evidence would be 
relevant and persuasive. Frederics v. Eugene, 298 F. 
633. I 

(D. C. N. Y., 1924) That the device of coinplain- 
ant’s patent has come into general use and supplanted 
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prior structures is evidence of invention, in the ab¬ 
sence of evidence that its success was due to causes 
other than its merits. Sparks-Withington Co. v. E. A. 
Laboratories, 295 F. 534. 

(0. C. A. 4th Cir., 1923) Where a patented article 
becomes on account of its utility a commercial suc¬ 
cess, and there is great and immediate demand for it, 
any doubts as to patentable novelty should be re¬ 
solved in favor of validity of the patent. (Decree 278 
F. 846 reversed.) Gross v. Frank, 293 F. 702. 

(U. S. Sup. Ct., 1916) Where it appeared that 
without puffing or business exploitation the patented 
process promptly came into extensive use throughout 
the world land largely replaced all earlier processes, 
Held that the fact is persuasive of the presence of 
invention. Minerals Separation, Ltd., et ah, v. Hyde, 
234 0. G. 1311. 

(C. C. A. 9th Cir., 1913) On the question of an¬ 
ticipation, the fact that the patented device is so far 
different from those of the prior art that it has super¬ 
seded them in general use is entitled to great weight. 
Stabler v. Riverside Heights Orange Groicers 9 Assn, 
et ah, 205 F. 735. 

(U. S. Sup. Ct., 1911) The success of a patented 

device mav in certain cases be attributed to some ex- 
% 

tent to advertising; but where a patented device has 
attained extensive use, more certainly where it has at¬ 
tained exclusive use, could only result from its essen¬ 
tial excellence and its pronounced superiority over all 
other forms. Diamond Rubber Co. of Neiv York v. 
Consolidated Rubber Tire Co. and Rubber Tire Wheel 
Co., 166 0. G. 251. 

(C. C. A. 7th Cir., 1923) (2) The evidence, show¬ 

ing extensive use and widespread adoption of the 
combination in an art where competition is keen and 
recognition difficult, compels us, we think, to resolve 
this close question in favor of appellees. The present 
case is a good illustration of the difficulty of properly 
appraising a structure, which, after it has satisfac¬ 
torily solved a problem, appears easy. Viewed from 
the rear, the problem looks so simple; but, before its 
solution, all were vainly guessing at the answer. Mt. 
Vernon Car Mfg. Co. v. Pressed Steel Mfg. Co. et al., 
291 F. 321, 323. 
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In He Kirke Decision. i 

i 

i 

i 

Apparently the patentee Kirke attempted to procure a 
patent in the United States upon the disclosure of his 
British patent No. 140,851. From the decision of tjhe Court 
of Customs and Patent Appeals it appears that Kjrke filed 
an original United States application on January ,29, 1920, 
which was finally refused bv the Patent Office, aiid there- 

i 

after, on August 9, 1921, Kirke filed a continuation of his 
prior application. It was this continuation which was be¬ 
fore the Court of Customs and Patent Appeals [when it 
made its decision reported in 40 Fed. (2d) 765. ' Appar¬ 
ently the Kirke disclosure in his United States lapplica- 
tion was no more definite and informative than the cor¬ 
responding British application. The Court stated, |on page 
766: ! 

“The specifications, drawings and claims of appel¬ 
lant do not give details as to the dimension^ of the 
tubes to be used in his boilers. It is apparcnf, there¬ 
fore, that the size is immaterial, except that these 
tubes must be straight and be at least fifty times as 
long as their diameters.’' 

In view of the holding that the size of Kirke ’fe tubes 
was immaterial, the Court held that Kirke had disclosed 
no invention over the Bureau of Mines Bulletin iNo. 18. 

r 

From the In re Kirke decision referred to, it is apparent 
that Kirke’s United States disclosure was vague imd in¬ 
definite, and it is no wonder that the Court of Customs and 
Patent Appeals held that he had made no invention. It 
is equally clear that the vague and indefinite disclosure in 
the Kirke British patent No. 140,851 is no anticipation of 
the Willcox and Hayes invention, in which the claims re¬ 
cite perfectly definite dimensions and perfectly definite 
ratios between gas velocity and internal tube diambter. 
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Attention is invited to the decision in Naylor v. Alsop 
Process Co. (C. C. A., 8th Cir.), 168 Fed. 911, in which the 
Court stated (p. 920): 

41 Prior patents are a part of the prior art only by 
what they disclose upon their face. If they are car¬ 
ried into effect in the industrial world, what is learned 
from that experience also becomes a part of the prior 
art. An expert, however, cannot take a process pat¬ 
ent, which has never been applied industrially, and 
work the process in his laboratory, and discover there¬ 
from something which is not disclosed on the face of 
the patent, and then transfer that experience back to 
the time of the patent, and make it a part of the prior 
art for the! purpose of defeating a meritorious inven¬ 
tion. That would be ex post facto law of the most 
pernicious character.” 


Analogy with Lucre v. Coe Decision. 

The case at bar seems to be very closelv analogous to 
the case of Lucke v. Coe, Commissioner of Patents , re¬ 
ported in 69 Fed. (2d) 379. In this case this Court had 
before it certain rejected claims covering a vacuum 
sweeper. In the Lucke v. Coe case, the Commissioner 
of Patents did not have any anticipation and in the case 
at bar the Commissioner of Patents does not have any 
anticipation for the claims in issue. On page 383, this 
Court stated: 

“It is comparatively easy, now that the Lucke de¬ 
vice is in evidence, to take this and that from the ref¬ 
erences and achieve a nunc pro tunc solution of the 
problems confronting Lucke when he made his inven¬ 
tion. We rule, therefore, that the claims denied by 
the Patent Office should be allowed.” 

As pointed out above, the invention involved in this suit 
has had a very sensational effect upon the trade, com¬ 
parable to that discussed by this Court in the Lucke v. 
Coe case. Inasmuch as the Commissioner of Patents has 
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not been able to produce an anticipation of the claims, but 
appears to rely merely upon the indefinite ground for re¬ 
fusal that the improvement does not transcend the skill 
of the ordinary skilled worker, it is submitted that the case 
at bar is quite analogous to the Lucke v. Coe pase, and 
merits the same favorable action that was given to the 
claims before this Court in said Lucke v. Coe case. 

i 

! 

i 

I 

Law as to Disclosure. 

i 

It is true of a foreign patent, just as it is tru]e of any 
other disclosure, that it is to be measured onlv bv what is 
clearly and definitely expressed in it. It is submitted that 
the Commissioner of Patents is not warranted ijn basing 
assumptions upon vague allegations in the British patent 
to Kirke, and that the Commissioner is not warranted in 
attempting to bolster up the generalities and vagueness of 
the British Kirke patent by the Bureau of Mines ^Bulletin. 
A foreign patent, just like any other prior publication, is 
to be measured as anticipatory, not by what mi^ht have 
been made out of it, but by what is clearly and definitely 
expressed in it. In this connection appellant desires to 
call the attention of the Court to the following decisions, 
which seem to be in point: 

(C. C. A. 9th Cir., 1925) “A foreign patent is to 
be measured as anticipatory, not by what might have 
been made out of it, but by what is clearly ^nd defi¬ 
nitely expressed in it. An American patent is not an¬ 
ticipated by a prior foreign patent, unless tl^e latter 
exhibits the invention in such full, clear, arid exact 
terms as to enable any person skilled in the art to 
practice it without the necessity of making experi¬ 
ments. * * * In Westinghouse Airbrakd Co. v. 

Great Northern Ry. Co., 88 F. 258, 31 C. C. [A. 525, 
the court said: 4 The prophetical suggestions in Eng¬ 
lish patents of what can be done, when no qne has 
ever tested by actual and hard experience and under 
the stress of competition the truth of these sugges- 






26 


tions, or the practical difficulties in the way of their 
accomplishment, or even whether the suggestions are 
feasible, do not carry conviction of the truth of these 
frequent and vague statements” Carson v. Amer¬ 
ican Smelting & Refining Co., 4 Fed. (2d) 463, 465. 

(C. C. A. 2nd Cir., 1917) “Plaintiff appeals to the 
rule, fully recognized by us, that prior publications, 
to be effective, must substantially furnish such de¬ 
tails as are necessary for the practical working of the 
alleged invention.” (Decree 239 F. 909 affirmed.) 
Linde Air Products Co. v. Morse Dry-Bock <& Repair 
Co., 246 F. 834, 839. 


(C. C. A. 2nd Cir., 1922) “So, also, an invention, 
patented here, will not be defeated by a prior foreign 
patent, unless its descriptions and drawings contain 
or exhibit a substantial representation of the pat¬ 
ented invention in full, clear, and exact terms, so as 
to enable a person skilled in the art or science to which 
it appertains, without the necessity of making experi¬ 


ments, to practice the invention. Seymour v. Osborne, 
11 Wall. 516, 20 L. Ed. 33; Gen. El. Co. v. Bosk ins, 224 


Fed. 464, 140 C. C. A. 150." Permutit Co. v. Harvey 


Laundry Co., 279 F. 713, 718. 


(D. C. X. Y., 1923) Referring to alleged anticipa¬ 
tion appearing in a foreign publication, the Court 
stated: “To be a valid anticipation greater clarity 
is necessary, else there is no adequate warrant that 
the art was enriched. Read in connection with the 
earlier practice, this article did not to my mind clearly 
enough show the necessary departure. The law is not 
friendly to efforts like this to spell out a later inven¬ 
tion in the light of what it has itself disclosed.” Per¬ 
mutit Co. v. Paige <£ Jones Chemical Co. Inc., 292 F. 
239. 


(D. C. Ohio, 1927) “As to mechanical patents, the 
law is settled that prior patents are not a part of the 
prior art, except as to what is disclosed on their face, 
and that they cannot be reconstructed in the light of 
the invention in suit, and then used as an anticipation 
or to repel novelty.” Buckeye Incubator Co. v. Blum, 
17 F. (2d) 456, 457. 

(C. C. A. 6th Cir., 1928) “And a patent otherwise 
valid is not void for anticipation because a prior pat- 
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ent covers a device which might be so constructed as 
to be capable of the same use as that of the later pat¬ 
ent, where the prior art gives no suggestion that such 
use was contemplated, and no specific directions for 
such construction.” (Citing Topliff v. Topliff, 145 
U. S., 156, 161, 12 S. Ct. 825, 36 L. Ed. 658; Vanda v. 
Michigan Co. (C. C. A. 6) 124 F. 486, 492). A. 0. Nel¬ 
son Mfg. Co. v. F. E. Myers & Bro. Co., 25 F. (2d) 659, 
663. 


(C. C. A. 3rd Cir., 1929) “A patent relied upon as 
an anticipation must itself speak. Its specification 
must give in substance the same knowledge and the 
same directions as the specification of the patent in 
suit. * * * It is not enough to prove that aj method 
or apparatus described in an earlier specification can 
be made to produce this or that result. * f * A 
singularly sensible test of the rule of anticipation is 
given in British Thornson-Houston Co. v. Metropoli¬ 
tan Vickers Electrical Co., 45 F. P. C. 22, by asking 
the question—‘Would a man who was grapplijng with 
the problem solved by the patent attacked, apd hav¬ 
ing no knowledge of that patent, if he had had the al¬ 
leged anticipation in his hand, have said: ‘Thgt gives 
me what I wish!’ (Affirming decrees 20 F. (2d) 995, 
23 F. (2d) 111). Shelly Oil Co. v. Universal Oil Prod¬ 
ucts Co., 31 F. (2d) 427, 431. j 

(C. C. P. A., 1930) “In the case of foreign patents, 
it lias been held that they cannot be measured as an¬ 
ticipatory by what might be made out of th<pn, but 
only what is clearly and definitely expressed in them.” 
Gillam, 37 F. (2d)*959; 4 Pat. Q. 215; 395*0. <jh 1135. 

(C. C. P. A., 1930) “Foreign patents may not be 
measured as anticipatory by what may be mad^ out of 
them, but only by what is clearly and definitely ex¬ 
pressed in them.” (Citing In re Gillam, 37 B\ (2d) 
959, 17 C. C. P. A. 877). In re Dann, 47 F. (2d) 356, 
357. [ 

! 

Conclusion. i 


It is respectfully submitted that the Commissioner of 
Patents has failed to appreciate the difference between 
the Willcox and Hayes invention and the prior art; inas- 






much as the Commissioner has seemingly devoted his at¬ 
tention to the question of critical velocities of gas flow 
through a tube, regardless of the commercial question of 
economy involved in the power required to propel said 
gases. None of the prior citations to which the Commis¬ 
sioner has directed attention contains any suggestion of 
the improved method of operating a Are tube boiler having 
tubes the sizes recited in the claims which produces the 
decided economy above referred to. It is respectfully sub¬ 
mitted that the decree of the Court below should be re¬ 
versed and that the prayers of appellant’s Bill of Com¬ 
plaint should be granted. 

Respectfully submitted, 

Uf . Shepard fcSn Ti U A t-: I ] ^ 

Solicitor^ for Appellant. 

Henry M. Huxley, 

Ralph Munden, 

E. W. Shepard, 

Of Counsel. 
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In the Court of Appeals of the District of 

Columbia 

October Term, 3934 


Xo. 6335 


Freyx Engineering Company. appellaxIt, 


I 


V. 


Coxway P. Coe, Commissioner of Patents, 

appellee 


APPEAL FROM THE SUPREME COURT OF THE DISTRICT OF 

COLUMBIA 

I 


BRIEF FOR THE COMMISSIONER OF PATENTS 

This is an appeal from a decree of the Supreme 
Court of the District of Columbia dismissing ap¬ 
pellant's bill on tlie ground that the claims pre¬ 
sented under Section 4915 R. S. (35 U. S. C. A. 63, 
as amended) were unpatentable. 

The prior art relied upon is: 

La vug, Patent No. 951191, March 8, 1910. 

Kirke, British Patent, 140851, May 29, 1919. j 

Bureau of Mines Bulletin #18, “Transmission 
of Heat into Steam Boilers”, Pages 26, 27, 42, 43, 
44, 53. 

7 i 

“Engineering of Power Plants”, by Ferpald 
and Orrok, Page 182. 


11GOS3—35 


(1) 






SUBJECT MATTER OF THE APPLICATION 


The claimed invention relates to a fire tube 
boiler installation, used to recover the waste heat 
from gases discharged bv onen hearth or other 
industrial furnaces. On appellant's drawings the 
open hearth furnaces are shown just above the 
regenerators 11, 12 in Figure 1. The gases pass 
from the furnaces through those regenerators and 
by passages 13, 14. and 15 through the superheater 
26 and through the fire tube boiler 28, then 
through tube 33 to the fan 34 and finallv to the 
stack 20. The gases may be passed direct to the 
stack by way of passages 18 and 19, if desired. 
Dampers 16. 17 are provided so that the gases 
may be used from one open hearth furnace at a 
time. The claims cover a method of operating 
such an installation (wherein the tubes are of an 
internal diameter between 1%" to 3", and of a 
length in excess of 75 times such internal diame¬ 
ter), by passing gases therethrough at a speed 
such that the ratio of the mean velocity per 
second of said gases to the internal diameter of 
said tubes is greater than 300 to 1. 

o 

THE REFERENCES 

The British patent to Kirk, 140851 of 1920, 
shows a tire tube boiler for use in waste heat fur¬ 
naces. Flues e and f convey waste gases from soak¬ 
ing pits to the superheater chamber a, containing 
superheater g. The gases then pass through fire 


tubes h of the boiler, through the suction fan jc- and 
then to the stack. 

i 

The Layng patent, 951191, shows a fire] tube 
boiler M, arranged to recover the waste heat |from 
a brick kiln A. A fan \V is used to accelcrane the 
draught for the entire a]>paratus and to suck gases 

i ■ 

from the kiln, boiler and drier grates U. i The 

i 

boiler has a grate X. used t<> form steam when Start¬ 
ing, and to provide additional heat for the drier 
D at all times. However, when the kiln is in oper¬ 
ation. the draught to stack 0 is shut off by damper 
O'; and the waste heat from the kiln is drawn in 
through the tines of the fire tube boiler, and jtlien 
through the drier D bv means of the fans C and W. 

Pages 2(>, 27, 42. 42, 44, and 53 of the Bureau of 
Mines Bulletin #18. entitled “Transmission of 

i 

Heat into Steam Boilers", give descriptions land 
tables relating to certain tests made in small! ex¬ 
perimental boilers, from which certain deductions 
were arrived at, relative to the efficiency of heat 
transfer in fire tube boilers; one of which is the 
principle that, where a certain speed of gases is 
effected through the tubes of a fire tube boiler, the 
gases begin to eddy and to produce an unexpected 
heat transference to the tubes. This principle is 

referred to as the “critical velocity" of the gafees. 

i 

Page 182 of “Engineering of Power Plants'’ bv 
Ferneld and Orrok shows a table, wherein the The¬ 
oretical horsepower to move given volumes of jair 
is calculated. It indicates that, where it is re< 
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to move twice a given volume of air, and lienee 
double its velocity, it takes not twice the power, but 
2 : or 8 times the initial power; and, if it is desired 
to quadruple the volume, it takes 4" or 64 times the 
initial power. 

ARGUMENT 


Appellant contends, in general, that it lias pro¬ 
duced a method of efficiently recovering the waste 
heat from gases discharged from industrial fur- 
naces. bv using tubes of commercial sizes as to di- 
ameter, proportioning their length in a certain 
ratio to their diameters, passing the gases there¬ 
through at a certain speed dependent upon a given 
ratio of speed of flow of the gases to the given in¬ 
ternal diameter of the tubes, and holding the speed 
below a point where the power used for the fan in¬ 
creases faster than the additional heat recovered. 

Appellant contends that it is the first to intro¬ 
duce to the trade fire tube boilers, using tubes of 
commercial sizes and a fan designed to create the 
required high velocity for the gases, and that heat 
recovery installations erected according to its se¬ 
lected figures have made a great impression on the 
trade. 


Even admitting that appellant has designed an 
efficient heat recovery system, and that it has in¬ 
troduced it widely in commercial installations, it 
is the position of appellee that, nevertheless, the 


claims are unpatentable to appellant, on the general 
principle that the appellant company has used only 
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well-known engineering principles in arriving at 
such a design, and that the difference in efficiency 
over already known waste heat arrangements 
amounts to merely one of degree; and, hence, i|s un- 

< - 7 i 

patentable. 

As to appellant’s reference to commercial! suc¬ 
cess, it is pointed out that its witness, Mr. Ebner, 
stated (R. p. 36, lines 2(3 to 38), in answer jto a 
question as to his experiences in selling the Wjlcox 
and Hayes boiler, that “I had an awfully jiard 
time. ... It was very discouraging. ... I tjried 
for perhaps almost three years before I was jable 
finally to get anvbodv to listen to this argument!. ... 
We finally got one boiler in, out at Bettendorf, 
Iowa." It would seem from the above statements 
that, by sheer force of perseverance the appellant 
finally persuaded one client to install a waste-ljieat 
boiler, with an induction fan, that was already 
broadly old and existent in the patented art f{*om 
three to twelve years before appellant filed its ap¬ 
plication. It would seem then that the commercial 

success depended upon appellant's persistent firg- 

! 

ing of the trade to adopt a device already known to 

be broadlv old. 

% 

It is believed that the case in suit is directly par¬ 
allel to the Kirke case (40 P. (2d) 765; 17 C. C. P. A. 
(Patents) 1121) referred to in Defendant's Exhijbit 
1 in the lower court, referred to in the Record, page 
17, lines 8 and 9. In that case, appellant set but 
certain ratios between the length of his fire tubes 
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and their diameter, and indicated certain volumes 
of ,<i'as to be passed through his tubes: and in one 
of the claims the gases were said to pass through 
the tubes at a velocity of forty feet per second. 
These dimensions were relied on to produce a more 
efficient fan operated waste heat boiler than then 
existed. But the Court held that: “We cannot be¬ 
lieve that this claim of appellant's constitutes in¬ 
vention. If it were, then the operator of a mine 
fan might contend that to properly aerate* his mine, 
a fan of certain size must be operated at a fixed 
number of revolutions per second, and that this 
idea constituted invention. Such matters are 
things which he who practices the art is presumed 
to be able to provide for, by tin* knowledge which 
experienceiand education has given him of the art/’ 
It is believed that the case of 1)( Forest Radio 
Co. v. (u neral Electric Co., 28M V. S. b()4; 297, 51 S. 
Ct. 562. also governs. In the Radio case the grid 

tube of Langmuir was broadlv old in the art. The 
^ • 

process of iremoving occluded gas from tubes by 
heating and electronic bombardment was old. 
Langmuir used a tube of known construction and 
removed the occluded gases by a known process: but, 
in addition, lie* used a higher vacuum, which pro¬ 
duced a much more efficient tube. But even the use 
of a higher vacuum was not broadly new, since 
Lilienfeld had taught that electrical discharge ap¬ 
paratus generally could be improved by increasing 
tlu* vacuum. The court held it lacked invention to 
produce the Langmuir tube, since there was no 
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single novel step in the production of same} all of 
the steps being old or clearly taught by the! prior 

i 

art. Applying this principle to the case ih suit, 
there appears to be no novel step in appellant's 
claimed method. Appellant's witness, Mr. ijCbner, 
admitted that the Layng patent shows an ordinary 
fire tube boiler with commercial sized tubeis (R. 
page 37. lines 40 and 41). The Kirke patent 

i 

teaches having fire tubes of a length at least 175 to 
100 times their diameter, since Kirke's tubeis are 
referred to, as to length, as being from 50 to 125 
times their diameter. Both Layng and Kirke teach 
the use of exhaust fans for accelerating the flow of 
gases through a waste heat tire tube boiler. | The 
Bureau of Mines Bulletin teaches that, jvhen 
boilers are operated with a critical velocity of gases 
through their tubes, they have a marked increase 
of efficienev; and common engineering knowledge 
(as evidenced by page 182 of Engineering of Power 
Plants) teaches that the power to drive a fan in¬ 
creases decidedly disproportionately to the velocity 
of the gases passing through the tubes, and lignce 

i 

it is merely common sense not to drive the fajn at 
too high a rate of speed, else all of the steam gener¬ 
ated by the boiler will be used up in driving the fan. 
Appellant's expert witness, Mr. Westcott, admitted 
(R. page 28, lines 17 to 29) that the expressioi , in 
the claims, reading* “velocity of 300 feet per second 
times the internal diameter of the tube", covered 
the boiler performance, when a certain turbulence 
of gas appeared and imparted a closer contact of 
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the gas with the tubes; which turbulence is referred 
to in appellant's application and in the Bureau of 
Mines Bulletin as “critical velocity." No one step, 
therefore, of the several steps combined by appel¬ 
lant, is novel: and, hence, it is believed that, under 
the ruling in the De Forest Radio case, the claims 
lack invention to support them. 

Attention is also called to the decision in Holland 
Furnace Co. v. W. II. Kratzcr Co., 45 F. (2) 842. 
In this case the plaintiff used a fan and a suction 
pipe connected thereto, for the purpose of cleaning 
soot from chimneys. A patent showed a similar 
device using a 22-liorsepower motor to drive the 
fan, whereas the plaintiff used a larger fan and 
motor. The plaintiff alleged that a large' industry 
had been founded upon his method. The court 
held that tin* plaintiff's disclosure differed over 
the patent merely in degree, and that the success 
of the plaintiff's device might be due to previous 
reputation, large capitalization, and organization. 

In the cases of Galvin v. 07// of Grand Ha aids 
(c. c. A—60) 115 F. 511, and Spirclla Co. v. Xtibone 
Corset Co. ct (d., 216 F. 898. it was enunciated as a 


general principle that: An improvement of a pat¬ 
ented combination which consists in carrying for- 
ward the old idea bv a mechanical change in the 
form of one of the elements, so as to produce a 
belter result, but without change of mode of oper¬ 
ation. does not amount to a patentable invention. 

In Lehman v. Ripley, 3 (2d) F. 518, it was said: 
"The mere carrying forward of an original 
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thought, the substitution of an equivalent, 1 ! a more 
thorough doing of what has already been <jlone, or 
a more perfect result obtained by carrying forward 
an old idea is not such invention as will sustain a 
patent/’ ! 

Appellant contends, in his brief, page 7,j lines S 
to 20. that the Bureau of Mines Bulletin (Plain¬ 
tiff's exhibit I), Bee. page 105) does not t<j?aeh or 
even suggest a solution of the problem whijdi con¬ 


fronted the applicants Willcox and Ha\ 


points out that the ratio of gas velocity through 


es. 


It 


the very small tubes of the Mines Bulletin Experi¬ 
mental boiler, to the internal diameter of such 
tubes (which were only about Y\ of an injeh in¬ 
ternal diameter) was from 3,600 to 21,000. j (It is 
believed that appellant should have referred to 
page 104 of the record instead of 105 since page 
104 contains the proper diagram to illustrate this 
point.) Appellee does not hold that the Bjureau 
of Mines Bulletin teaches the exact ratio s<j?t out 
by appellant of 375 to 1. The Bureau of jVIines 
article states on page 44 (R. p. 115, lines 4 add 5) 
that the critical velocity varies with the diameter 
of the flues. The article further states (R. p. 113, 
last paragraph) that, “For any boiler and ally in¬ 
itial temperature the velocity at which the I true 
boiler efficiency curve becomes nearly horizontal is 
perhaps approximately the velocity at which eddy¬ 
ing of the go* appears, that is termed by physicists 
the *'critical velocity / ” In other words, tlu^ ar- 
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tide teaches the workers in the boiler art how to 
produce critical velocity in any tube boiler regard¬ 
less of tlie tube diameter. By experiment, an op¬ 
erator need only continue to increase the speed of 
gas flow through his boiler until the true boiler ef- 

fieiencv curve becomes nearlv horizontal: then he 

• • 


lias effected the critical velocity for his gases. The 
speed of How of the gases that produces critical 
velodtv varies for each different tube diameter. 

Since anv boiler shows a verv marked increase in 

■ • 

efficiency when the critical velocitv is reached, it 
• • 

is onlv common sense to endeavor to attain such 


critical velocitv. 

The appellant in his brief (pages 10 and 11) 
compared the efficiency of the Kirke boiler, de¬ 
scribed in the British patent of the same name 
used in the rejection of the claims in the Pat¬ 
ent Office, with the effieiencv of its own boiler. 

* 

assuming that two-inch dues were used in the 


Kirke boiler, but 


o 


therwise following the Kirke 


disclosure. ' The result apparently was very fa¬ 


vorable to Kirke, because his boiler was 


calcu¬ 


lated to produce 166.5 net boiler horsepower us¬ 
ing 3.5 horsepower to run the fan: whereas appel¬ 
lant’s boiler produced 233.25 net boiler horse¬ 
power using 14.75 boiler horsepower to run the 
fan. A 50'< gain in efficiency was produced by 
expending, however, about 4 times the power used 
by Kirke to run his fan. Nevertheless the Kirke 
boiler showed a verv good efficiency in itself. 
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Appellant goes on to say that it is the ‘‘Commis¬ 
sioner's position that the deficiencies of the! Brit¬ 
ish patent to Kirke may be made up by reference 
to the Bureau of Mines Bulletin No. 18: bu|t con¬ 
tends that such Bulletin does not provide tlie 
proper teaching: because, dividing the gas veloci¬ 
ties. through the experimental boiler at a tempera¬ 
ture of 1.200 . by the diameter of the boiler [tubes, 
namely .175 inch, a ratio of 8,230 to 1 results, which 
is far greater than appellant's ratio of 300 to 1. 

However, the Bulletin of Mines article docls not 

■ 

teach a specific ratio to bo used in any and al| boil¬ 
ers. It teaches the principle that, to attain the best 
efficiencies, critical velocity of the gases should be 
produced. It is still appellee's contention that, if 
the gases forced through the Layng boiler b[v fan 

f 

W or through the Kirke boiler by fan c were 
speeded up to the critical velocity, these boilers 
would be substantially as efficient as appellant's. 
Evidently, appellant produces critical velocity in 
the movement of its Hue gases in its claimed 
method: because its witness, upon cross examina¬ 
tion. admitted (R. page 28, lines 26, 27) that a tur¬ 
bulence of the gases was produced when the par¬ 
ticular figures given in the claims were followed. 

This turbulence is clearlv due to the use of critical 

* 

velocitv. 

Appellant further contends (pages 12 apd 13 
of its brief) that its claims are not concjrned 
with the determination of what is critical velocity, 
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but relate to' an efficient and economical method 
of boiler operation relating’ to the matter of econ¬ 
omy in recovering heat units from waste heat 
gases, which matter of economy requires that the 
increase of gas velocity be stopped, before the 
power to drive the fan increases at a greater rate 
than the heat recovered by the tubes. However, 
here again this is a common engineering principle. 
It is well known that the power to drive a fan 
increases as the cube of the velocity of the gases 
moved. It is believed to be obvious, even to a 
layman, let alone an engineer, that the increase in 
velocity of Hue gases must be stopped, before the 
fan begins to use up more power than it is saving. 

The claims are found on photostat marked TO in 
the Record. 

Claim 1 appeal’s to be typical. Comparing this 
claim with the references, it appears that the steps 
of the method are all well taught, and that no 
single feature 1 of patentable novelty exists over 
said references. 

The claim recites: The method of operating a 
stationary tire tube boiler whose tubes are less than 
three inches in diameter and more than P i inches 
in diameter (these are commercial sizes of Hues or 
tubes) and the length of which tubes bears a ratio 
to internal diameter in excess of 75 to 1 (Kirke 
teaches making tubes of a length from 50 to 125 
times their diameter, and this includes tubes hav¬ 
ing lengths 75 times their diameter) which consists 
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in flowing waste heat gases through said tjibes at 
a velocity such that the ratio of the mean velocity 
per second of said gases to the internal diameter 
of said tubes is greater than 300 to 1 (thi$ ratio, 

l 

appellant’s witness admitted, as stated above, pro¬ 
duced a turbulence in the flue gases, which evi¬ 
dently was the critical velocity taught bv the Bu- 
reau of Mines Bulletin). Then follows a w lereby 
clause which merely gives the result of the preced¬ 
ing steps. The claim continues; and holding said 
velocity below a figure at which the lieatj input 
into the motive means for setting up said velocity 
increases faster than does the heat recovered by 
said tubes. This is merely the well-knowij engi¬ 
neering principle of keeping the speed of the fan 
down below the point where it begins to cohsume 
more energy than it can save by its forced circula- 
tion of gases through the boiler. 

c o 

All of the steps in the method are shown) to be 
old as above pointed out. 

To sum up; clearly appellant is not the first 
to use a fan to exhaust the gases from a ! waste 

i 

heat boiler, since appellant's witness, Mr. West- 
cott, admitted that the Kirke patent showed this, 
and he admitted (R. page 28, lines 17 to 19) that 
the fan on the Kirke boiler would increase the 
efficiency of same. It would seem, then, tli<jit ap¬ 
pellant has merely further increased the efficiency 
of fire tube waste heat boilers, by the use of! well- 
known engineering knowledge, open to a^l the 
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engineering* profession; and that it has not ad¬ 
vanced one novel step that would support a pat¬ 
ent. If appellant had been the first to discover 
that the use of critical velocities produced a very 
unexpected result, in the heat transfer in lire 
tube boilers, the case would be far different; and 


lie would, no doubt, be entitled to a patent; but 
he has not taught this to the public; the Bureau 
of Mines Bulletin taught this many years before 
appellant filed his application. 

It is respectfully submitted that the decree of 
the court below should be affirmed. 


T. A. Hostetler. 

1 Solicitor for the Patent Office, 

Attorney for Appellee. 

February 16, 1935. 
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